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[OFFIcIAL NOTICE. ] 


-“Third Annual Meeting, Michigan Gas Association. 
wns 
Saainaw, Mic#., Jan. 20, 1896. 

The third annual meeting of the Michigan Gas Association will be 
held on Wednesday, the 19th of February, at the Hibbard House, Jack- 
son, Mich. 

The morning session will be called to order at 9 o’clock, in the parlors 
of the hotel, and everything possible will be done for the comfort of the 
visitors. 

The Association extends a most cordial invitation to any officer or em- 
ployée of any gas company, and to representatives of firms dealing in 
supplies, to meet with it at this time, and to put in application for mem- 
bership. 

It would be advisable to engage rooms in advance ; rates will be $2, 
$2.50 and $3 per day. It is requested that members be on hand 
promptly. 

As the titles of all papers have not as yet been received, the publica- 
| tion of the list is deferred until later. Henry H. Hynes, Sec’y. 








[OFFICIAL NOTICE. } 


February Meeting, Guild of Gas Managers. 
Seer 


OFFICE OF THE SECRETARY, Jan. 23, 1896. 


|--'Phe February meeting of the Guild of Gas Managers will be held at 


"Yoting’s Hotel, Boston, Mass., at noon, Saturday, Feb. 8. 
A. K. Quinn, Sec’y. 








[OrFiciaL NOTICE. ] 
February Meeting, Society of Gas Lighting. 


eg 
OFFICE OF THE SECRETARY, Jan. 23, 1896. 


The inane meeting of the Society of Gas Lighting will be held in 


ithe Arena, No. 39 West 31st street, New York City, on Thursday, Feb. 
113; at-3 P-M.. 


Frep. 8. Benson, Sec’y. 


« 








[OrFici1aL NorIics. j 
_Twenty-sixth Annual Meeting of the New England 
Association of Gas Engineers. 
sient 
OFFICE OF THE SECRETARY, Lynn, Mass.; Jan. 29, 1896. 

Thé twenty-sixth annual meeting of the New England Association of 
Gas Engineers will be held at Young's Hotel, Boston, on Thursday 
and Friday, February 20 and 21, 1896. 

The meeting will be called to order at 10 o'clock a.m., Thursday, Feb. 
20. ‘During the meeting the following papers will be read : 

‘Development of Candle Power,” by Mr. Walter S. Allen, Boston, 
Mass. 
“Some. Notes on Photometry,” by Mr. C.W. Hinman, Boston; Mass. 

“Should Gas Holders in New England be Housed or Not?” by Mr. 
F. H. Shelton, Philadelphia, Pa. 
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‘* Acetylene,” by Mr. W. R. Addicks, Boston, Mass. 
‘‘Temperature Corrections,” by Mr. N. W. Gifford, New Bedford, 
Mass. 

Several topics for discussion and questions for the Question Box will 
also be presented for the consideration of the Association. 


Applications for membership, and all other matters requiring the | ‘“ 


consideration of the Directors, should be sent to the Secretary before 
Wednesday, Feb. 19. C. F. PRIcHARD, Sec’y. 








BRIEFLY TOLD. 
costello 

THE MEETING OF THE New ENGLAND AssociaTION.—The current 
official notice of the Twenty-sixth Annual Meeting of the New England 
Association of Gas Engineers, as compiled by Secretary Prichard, goes 
to show that the Association, first in the time records of such bodies in 
this country, is quite up to the task of maintaining not only its pride of 
birth but of keeping abreast of the best-gas practices of the day as well. 
In his prior notices respecting the meeting, Secretary Prichard modestly 
(as is his wont) intimated that ‘‘a good list of papers” had been prom- 
ised ; but we venture to say that not even the most enthusiastic of the 
New England’s members had keyed themselves up to the pitch of be- 
lieving that the sessions were to have in store for. them numbers of the 
promised quality that the Secretary’s programme or list revealed. The 
surprise is all the more pronounced from a remembrance of the diffi- 
culty, positive and regrettable, that the Secretaries of our various 
Associations have encountered for an all too long period in inducing 
writers to prepare papers for the several meetings ; and so we may con- 
clude that, if Mr. Prichard is wontedly modest, he is nevertheless a rare 
persuader. Plainly, however, the paper list for the meeting is of ex- 
ceeding promise, since none of the five topics named can be said to be 
on the hackneyed order ; and each of the authors is (and we speak or 
write from personal knowledge) up to intelligent, capacious and un- 
biased treatment of the theme he is to dilate upon. Naturally enough, 
the paper by Mr. Addicks, on ‘‘ Acetylene,” will be looked forward to 
perhaps with the greatest interest, for the reported connection of the 
Bay State Gas Company with ownership, of one kind or another, in the 
control of what may come from calcic carbide in the Boston district, 
should have enabled the author to come into the possession of facts re- 
specting it that have been so far more or less concealed from the knowl- 
edge of the people who did not buy. Mr. Shelton’s paper, too, ought 
certainly to have the merit of hitting the thought of the time, since we 
know that at least two Companies in New England are ‘‘ on the verge” 
of putting up large storage holders, and at one of the points we think: 
we are not far astray in saying that the ‘‘ man at the helm” inclines— 
yes, leans—to the housing practice, whereas the other is in the main op- 
posed to the practice. We hope both of the gentlemen will be on hand: 
to sift Mr. Shelton’s grains, which are sure to have no chaff around or 
about them. The other numbers on the list, as said before, are quite’ 
up-to-date, whose authors will never be fairly charged with having: 
failed to enlist the attention of their audiences. President Lamson’s) 
address, we need hardly say, will fittingly introduce the regular order, 
wherefore it only remains for the New Englanders to be present in full; 
force to reward in the best manner those who have agreed to help on. 
the good work of the industry by their studies and speech. 





Notrss.—The New York offices of Messrs. Bartlett, Hayward & Co. 
have been removed from 15 Wall street to 100 Broadway, southeast cor-’ 
ner of Pine street.——Mr. John Cabot, proprietor of Church’s patent] 
trays for gas works, writes that, during the year 1895, orders were filled | 
by him from over 100 different gas companies. Better than that, how-3 
ever, is his intimation that the outlook for 1896, judging by the number: 
of inquiries for the Cabot specialties so far received, will cause this year} 
to be a signally prosperous one.——At the annual meeting of the Fres-} 
no (Cal.) Gas and Electric Light Company the following executive man-} 
agement was chosen : President, Lewis Leach ; Vice-President Lewis 
Einstein ; Secretary, E. C. White ; Treasurer, The Farmers Bank.—— 
The regular monthly meeting of the New York Section of the American 
Chemical Society will be held on Friday, Feb. 7th, at 8:30 p.m., in the 
chemical lecture room of the College of the City of New York, Lexing-| 
ton avenue and 23d street. The usual informal dinner, which will: 
precede the meeting, will be held at the Hotel Bartholdi, Broadway and’ 
23d street, at 6:30 o’clock.——aAt the annual meeting of the Pulaski Gas} 
Light Company, of Little Rock, Ark., the following officers were! 
elected : Directors, C. M. Taylor, R. A. Little, John G. Fletcher, S. M. | 
Apperson, C. F. Penzel, Philip Pfeifer and Jas. A. Fones ; President, | 
C. M. Taylor; Vice-President, R. A. Little ; Treasurer, Oscar Davis ;, 
Secretary and Superintendent, Jas. T. Pullen. 

















































Gaseous Compounds of Iron and Nickel with Carbonic 
Oxide and Their Curious Effects on Burner Tips, Etc. 
eee ee 
[By PRESIDENT Henry Morton, Pu.D., in The Stevens Indicator.} 


Many years ago, when what is known in popular nomenclature as 
water gas” came into large commercial use for general purposes of 
illumination as a substitute for ‘‘coal gas,” some of the companies man- 
ufacturing it met with a new and troublesome phenomenon consisting 
in the formation of mushroom-shaped deposits on burner tips which de- 
flected the flame and diminished its luminous intensity... © _.-~ 

It was naturally supposed that these deposits consisted of some vari- 
ety of coke or like carbon compound ; but, to make sure, some of them 
weresentto Dr. Durand Woodman,of New York, foranal ysis, and when 
his report came in that the material was oxide of iron, it was at first sup- 
posed that some mistake had been made, as it seemed incredible that 
iron in any way should have reached the burner tips or entered into 
the formation of these excrescences. 

Investigation, however, showed that the deposits in question were 
certainly oxide of iron in substance, and the problem then presented 
was where the iron came from and how it got to the burner tips. 

An extended comparison of experience among many companies soon 
showed that the deposits on burner tips were only’ formed wanes iron 
oxide was used in the process of gas purification. 

Further observation also developed the fact that this formation of de- 
posits at the burner tips was not uniform or constant, but varied with 
the condition of the iron oxide in the purifiers,-and was prevented 
when a thorough oxidation of the iron had been secured, but was nota- 
ble whenever any reduced or metallic iron was present‘in the mixture. 

To those not familiar with the details of the process it may be desir- 
able to explain that the oxide of iron used.for gas. purification, .in this 
country, is usually prepared from metallic iron in the shape.of.‘tiron 
turnings,” by exposing them, mixed with sawdust, to the.air, and 
sprinkling from time to time with ammoniacal liquor, or treating with 
a solution of copperas or sulphate of iron. 

In this treatment there was a risk that the iron marr) an be thor- 
oughly oxidized, and that some metallic iron would be present. when 
the so-called oxide was placed in the purifier. 

As soon, however, as it was perceived that the troublesome deposit 
was connected with the imperfect oxidation of the iron in the purifier, 
the remedy was easily applied by simply making sure. that the -oxidiz- 
ing treatment was continued long enough to secure a thoroughly oxi- 
dized product, 

Those having the matter in charge having reached this practical solu- 
tion of the problem, were, as I believe, contented to leave it there, with- 
out pushing it to its scientific conclusion and proving exactly what was 
the way in which water gas took up iron in the purifiers and carried it 
to the burners. 

This phase of the subject was, I believe, independently investigated 
along another line. 

In the Journal of the Chemical Society, London, 1890, Vol. 57, p. 
1749, Mond, Langer and Quincke published a paper on “ Action of 
Carbon Monoxide on Nickel,” in which they showed that if. this gas 
was passed over finely divided nickel at a temperature of 100° C. or 
lower (30° C. is recommended), the gas rapidly takes up the nickel, form- 
ing the compound indicated by the formula Ni(CO),,, which is a gas 
condensing readily in a freezing mixture of ice and salt into aclear, 
colorless liquid, whose boiling point is 43° C. at '751 mm. pressure. Its 
specific gravity is 1.3185 at 17° C., and at —25° C. it solidifies in: ieee 
shaped crystals. 

Its vapor has the density of 6.01, and if raised to the Mngndtiiee of 
60° C. will explode with violence. ~ 

These investigators, in this paper, state that they had tried to form 
similar compounds with other metals, such as cobalt, iron, copper, and 
platinum, but without success. 

In 1891, however, in the same journal, Vol. 59, p. 604, Mond and 
Quincke publish a paper entitled ‘‘ Note on Volatile Compound of Iron 
and Carbonic Oxide,” in which they relate how, by further investiga- 
tion, they have succeeded in forming a compound indicated by the 
formula Fe(CO),, and which is produced by admitting carbonic oxide 
to carefully prepared finely divided metallic iron at the ordinary tem- 
perature of the laboratory, when the gas is absorbed by the metal. 


j When this action has continued for 24 hours the vessel containing the 


iron is heated to about 120° C., when the compound Fe(CO), or iron 
carbony] distills off and is condensed in a freezing mixture at —20° C. 
as a somewhat viscous liquid of a pale yellow color. —Its'specific grav- 
ity at 18° C. is 1.4664. It distills without decomposition at 102.8° C. at 


749 mm. pressure, and solidifies below —21°C. into a mass of yellowish 
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needle ‘shaped crystals. It is soluble in alcohol, benzine and like sol- 
vents, and at 180° C. 1s entirely decomposed into iron and carbonic ox- 
ide. Its vapor density is 6.4. 

Returning to the nickel compound or nickel carbonyl, there are some 
curious facts about its actions and possible applications. 

Thus, ores, or ‘‘mattes,” containing metallic nickel in a porous 
condition, may have a current of carbonic oxide (such as is made in 
admixture with hydrogen, etc., in the first step of the water gas manu- 
facture) passed over it at ordinary temperatures. If the mixed gas, 
containing, as it will, the nickel compound, is then passed through 
tubes heated to only 200° C., it will deposit metallic nickel and can 
then be cooled and made to pass again over the nickel ‘‘ matte,” 
from which it will take up a fresh quantity of the metal. As the gas 
will act on nickel only, provided no iron is present, chemically pure 
nickel can iu this way be secured from the crude ‘‘ matte.” 

As the metallic nickel is deposited in coherent films on heated sur- 
faces, it has been found in this way possible to obtain articles of solid 
nickel by passing the gas through heated moulds, or to plate articles 
with nickel by immersing them, hot, in a current of the gas. 

The same result can be obtained by immersing heated articles in so- 
lutions of the nickel carbonyl in benzole, benzine, or the like, or by ap- 
plying such solution to heated articles with a brush. 

For a full account of these compounds the reader is referred to the 
Transactions of the British Association for the Advancement of 
Science, 1891, p. 602. 








Cheap and Nasty Glow Lamps. 
se 

The Gas World says that a Committee representative of the German 
electric lighting industry has been examining and testing the glow 
lamps in the market, and the results found are not at all encouraging. 
The Committee reports that the reduction in the price of the lamps has 
heen made at the. expense of the quality. The watt consumption is not 
less than it was 10 or 12 years ago, yet the life of the lamps has fallen 
considerably. Consumers have been complaining, and the committee 
finds that the complaints are justified because of careless sorting, care- 
less marking, low efficiency and short life; candle power and watt con- 
sumption nearly always differ from the figures guaranteed. Tests made 
on about seventy 16-candle power lamps for 110 volts, and supplied by 
eight different German firms, showed a variation of from 7.82 to 22.85- 
candle power. While the lamps were marked for a watt consump- 
tion of 3} to 34 watts per candle, the current absorbed varied from 0.43 
to 0.63 ampere, and the watt consumption per candle from 2.8 to 6.3 
watts. Tests made on another twenty16-candle power lamps for 119volts, 
supplied by a well-known firm, showed a variation in the candle power 


of from 10.21 to 21.6 candles, or more than 50 per cent. These lamps 


were specially supplied for testing purposes, and consumed 4.1 watts per 
candle. Of five 16-candle power 34-watt lamps by another well-known 
firm, which were picked out of a larger quantity, one gave out at once, 
another emitted only ten 21-candle power, a third 13.6, and the remain- 
der 16.02 and 16.63-candle power. The average watt consumption was 
3.7 per candle. In the case of another ten 16-candle power 110-volt 
lamps, by a third well-known firm, which were also taken from a larger 
quantity, the candle power ranged from 15.9 to 22 candles, and the av- 
erage consumption was 34 watts, but after 48 hours the candle power 
had fallen by 40 to 60 per cent., while the average watt consumption 
had risen to 5.6 watts per candle. In 2}-watt lamps examined the con- 
ditions were found to be the same. Only a few lamps gave 1 candle for 
every 24 watts, and most makers supplied 3}-watt lamps as 24-watt 
lamps without any scruple. 

Useful Life of Lamps.—If the sorting and marking of lamps is in a 
bad state, examinations of lamps as to economy and life show no better 
results. When the cost of the electric light is compared with other 
kinds of lighting, 3 to 3} watts per candle is generally accepted as nor- 
mal consumption. Formerly the German or English standard candle 
was always used, but now the Hefner lamp, which is 10 to 12 per cent. 
smaller, is employed almost exclusively. Full advantage of this has 
been taken by lamp makers, who now mark the same lamps as 3 watts, 
which formerly were 3}-watt lamps. After 300 hours most lamps re- 
quire 4 watts, and after 500 hours 44 watts. Later the watt consumption 
runs up very quickly to 5 and 6 watts per candle, and sometimes even 
higher before the lamp has burned out. In inferior lamps the watt 
consumption rises, after 100 hours, from 5 to 5} watts per candle. It is 
therefore entirely wrong to take the average consumption of energy at 
34 watts without regard to the decrease of brightness; it will come 
nearer the actual figure if 4 to 5 watts is accepted, especially if it is con- 
sidered that most consumers do not renew lamps till they give out, 


With regard to the life of lamps, this is found very different in lamps 
by different makers. Generally 800 to 1,000 hours is given for 3 to 34- 
watt lamps. Formerly 1,000 hours was the usual figure, but this has 
now been somewhat reduced. Less than 800 hours is, however, not giv- 
en asarule. Such life can easily be attained in high vacuum lamps 
when life is understood to be the time from the first use of the lamp to 
the giving out of the same. On several occasions lives of 1,500 to 2,000 
hours have been obtained. Such figures are, however, of absolutely no 
value, as all lamps, before giving out, have already reached a small 
candle power, and are inefficient. By “life,” the ‘‘ useful life,” should 
always be understood ; and lamps, the candle power of which has fall- 
en 20 per cent., should be considered used up. 

By a ‘‘candle power” the ‘‘ mean candle power” should be under- 
stood, measured in two directions vertical to each other. The candle 
power varies, as is well known, according to the position of the lamps, 
and can vary as much as 20 per cent. between two positions. It is 
difficult to say in which position a lamp possesses its largest candle 
power, even if the lamps are of the same kind. It will be nearly cor- 
rect if the lamp is placed in such a position on the photometer that an 
imaginary straight line passing through the terminals of the filament 
is at right angles to the photometer bench. By ‘‘mean candle power” 
will then be understood the average attained by this measurement and 
a second one, in which the imaginary line is rotated through 90°. 

If this ‘‘ useful life” and ‘‘ mean candle power” be employed for cal- 
culations, then bad results are obtained with all lamps at present in the 
market. In ten 16-candle power 34-watt lamps by well known makers, 
the average actual life was 1,450 hours, and six lamps even attained a 
life of over 2,000 hours. The ‘‘ useful life,” however, was only about 
400 hours. Five lamps of the same size by another maker had an actual 
life of 741 hours and a “‘ useful life” of 366 hours. Ten lamps of the 
same size by a third firm gave an average actual life of 1,435 hours ; six 
lamps burned for more. than 2,000 hours ; the “‘ usual life,” however, 
was only 150 hours. If from this two extra good lamps are deducted, 
the actual life was only 680, and the usual life only 17 hours. The same 
holds good for lamps with a watt consumption of 3 watts and less. Sel- 
dom does the average useful life rise higher than 100 hours, and the actual 
life higher than 300 to 400 hours. There are, however, a few exceptions, 
especially when makers know that the lamps are to be tested after de- 
livery. What is mentioned here, therefore, applies to lamps sold in the 
market. In ordinary lamps, such as consumers buy in shops, the use- 
ful life should never be taken above 400 hours, and, therefore, in cal- 
culation this figure should be employed instead of 800 to 1,000 hours. 

The Committee attributes this state of matters to competition among 
makers. When the demand for lamps arose, new and inexperienced 
firms entered the field with low priced lamps, and the older makers 
were compelled to follow suit in order to live. Bad lamps cause con- 
sumers to complain of insufficient pressure. It is of great importance, 
says the Committee, to furnish consumers with the best possible lamps, 
as otherwise they may be driven back to gas, the more so as. electric 
light is still more expensive than gas. To. overcome the difficulty the 
Committee recommends that electricity works take the supply of lamps 
to consumers into their own hands (as was formerly the custom, and is 
still done by a few supply stations), and must not allow any lamps 
bought elsewhere. This could be done by either selling lamps at such 
a low figure that ordinary sellers could not compete, or, what would be 
better still, by following the example of Altona and Mulhouse, and 
supplying lamps gratis. It certainly does not suffice for electricity 
works to supply good lamps at the same price as the ordinary seller, 
unless no connection is made until the consumer signs an -agreement 


iJonly to buy lamps of the company. But as electric light undertakers 


cannot very well indulge in much advertising, an agreement of the 
kind mentioned would arouse in the already suspicious consumer a sus- 
picion that large profits were connected with the sale of glow lamps. 
The only way out of the difficulty is to supply lamps free of charge, or, 
at least, very cheap, perhaps below the cost price. The cost of such a 
gratuitous supply of lamps, which appears larger than it actually is, 
could easily be borne by every electric supply concern, as it would not 
exceed 2 to 3 per cent. of the income derived from the sale of current. 
This loss would, however, be amply compensated by the increase in the 
number of consumers. 

There is, however, one condition without which the matter could not 
be brought to a successful issue, and that is, electricity works must con- 
tinually test and examine the lamps supplied by the manufacturer, and 
reject everything which is not in accordance with specification. Only 
a concerted move can effectively influence the manufacture of lamps, 
and to this end the Committee has drawn up a number of rules which 








may serve as a basis for contracts for the supply of lamps, 
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Specification for the Supply of Glow Lamps.—1. Glow lamps must 
have, on a test, the required voltage and candle power, as well as the 
required watt consumption per unit of light. A variation is, however, 
permitted: Voltage + 2 per cent.; candle power + 6 per cent.; watt 
consumption + 6 per cent. All lamps which are not in accordance with 
these conditions are to be returned. Also, lamps which show other 
faults or are badly mounted. 

2. The lamp supplier, in his tender, has to give a binding declaration 
as to the useful life of the lamps tendered. By useful life is to be un- 
derstood the number of hours of burning, in which the candle power 
falls, on an average, by 20 per cent. of the original value. The watt 
consumption at the end of the useful life must not have increased more 
than 25 per cent. As unit of light the Hefner lamp will be taken. 

3. Tests are to be made in the laboratory of the electricity works, but 
can also, if desired by the lamp maker, be made at his cost at the 
Reichsanstalt. The fundamental conditions of the test are, however, to 
remain the same. Before delivery the maker must decide whether the 
test 1s to be made by the Reichsanstalt or the electricity works. When 
this is decided neither side can afterwards appeal. If the test be made 
in the testing department of the electricity works, the instruments of 
the same are to be considered as standards, but the lamp maker has the 
nght to have the instruments tested from time to time. 

4. The test for the determination of the useful life is to be made in 
the following way: (a) Of each lot of lamps 1 per cent. is to be taken 
out for test ; at least five lamps, however, must be taken. These lamps 
are to be tested, photometrically, at the beginning and at the end of the 
guaranteed useful life. (6) The test is, if possible, to be made without 
stoppage, and the lamps are to stand upright or be suspended. (c) The 
lamps are to be tested, photometrically, either standing upright or sus- 
pending vertically, in such a fashion that an imaginary straight line 
passing through the connecting points of the filament coincides at one 
time with the longitudinal axis of the photometer bar, and the other 
time forms an angle of 90° with the same. The mean of the ‘two tests 
is to determine the candle power. (d) If one of the test lamps gives 
out during the first 24 hours it can be replaced by another one. No 
other lamps giving out before the end of the test can be replaced. 

5. The guarantee by the seller with regard to the life of the lamps is 
to be considered as fulfilled if after the expiry of the agreed useful life 
the sum of the candle powers of all the test lamps has not diminished 
more than 20 per cent. of the original figure, and the watt consumption 
per unit of light has not increased more than 25 per cent. of the origi- 
nal. 








On Flame Temperatures and the Acetylene Theory of 
Luminous Hydrocarbon Flames. 
SSCS 
[A paper read by Mr. Arthur Smithells, B.Sc., before the Chemical 
Society, England. | 

In a paper read before the Chemical Society in 1892 I gave a short 
summary of the evidence bearing upon the structure of luminous hydro- 
_carbon flames, and endeavored to account for the four distinctive parts 
of such flames which had been generally recognized by workers on this 
subject. Referring to the separation of solid particles of carbon, I said : 
*‘A problem remaining to be studied concerns the exact course of the 
decomposition of the hydrocarbon in the flame.” Shortly after the 
above paper appeared, Professor Lewes read a paper before the Society, 
in which he advanced the doctrine that the luminosity of flame de- 
pends on the intermediate formation of acetylene. He also adopted a 
new view as to the zones which constitute an ordinary luminous flame. 
In subsequent papers Professor Lewes has developed his theory con- 
cerning the source of the luminosity in hydrocarbon flames. He re- 
cognizes three distinct parts in luminous flames: (1) ‘‘The inner zone, 
in which the temperature rises from a comparatively low point at the 
mouth of the burner to between 1,000° and 1,100° at the apex of the 
zone.” In this zone the most important action is the conversion of 
part of the hydrocarbons into acetylene. (2) ‘‘The luminous zone, in 
which the temperature ranges from 1,100° to a little over 1,300°.” Here 
the chief action is the decomposition into its elements of the acetylene 
formed in the preceding zone. (3) ‘‘The extreme outer zone, in which 
the cooling and diluting influence of the entering air renders a thin 
layer non-luminous, and finally extinguishes it.” 

In advancing this view Professor Lewes omits all notice of the de- 
tailed experimental evidence by which I was led to indorse and amplify 
the older view as to the distinctive parts of a flame. I do not feel it 
necessary at present, therefore, to say more as to the latter, but will 
confine myself to a categorical consideration of the evidence on whieh 
the acetylene theory is based. 





The Temperature Gradients of Flame.—In his first paper Professor 
Lewes says that the Le Chatelier thermo-couple ‘gives a means of 
measuring the temperature of flames with ease and compara. 
tive accuracy.” In a paper which was published in the Philosophical 
Magazine, 1894, I adverted at length to the vagueness of the term tem. 
perature as applied to flames, and to the impossibility of obtaining any 
accurate measurement of the temperature of the exceedingly thin 
sheets of glowing gases (or solid particles) of which flames are com 
posed. Though Professor Lewes, in his last paper, seems to accept and 
to utilize these views, and in some measure to strengthen them, he still 
adduces measurements of temperature as the chief basis for his theory, 
I have therefore made a number of experiments on the subject, with 
results described in the following paragraph. 

The instrument which I have employed for the measurement of 
flame temperatures is the platinum and plantinum-rhodium thermo. 
couple, which has also been used by Professor Lewes in his experi- 
ments on flame. This instrument has the advantage that it can be 
made of thin wires, which can be so bent that a considerable length of 
wire on each side of the junction can be placed in the sheath of flame 
in which the measurement is being made ; and thus the drain of heat 
from the junction by conduction is considerably reduced. The junc- 
tion was made by singly linking the wires, and then welding them, 
Since the couple will obviously register the lowest temperature on the 
surface of contact of the two metals, it is desirable to keep that surface 
as small as possible; and hence the junction made as above was pre- 
ferred to a twist of the two wires. 

The wires of the thermo-couple had a diameter of 0.5 mm., and were 
connected by copper wires (the junctions being immersed in water) to 
a reflecting galvanometer; the total resistance being about 4 ohms, 
Calibration was effected by means of boiling sulphur (448°) and melt- 
ing salt (775°). I adopted the statement made by Le Chatelier that the 
curve connecting E.M.F. and temperature is between these limits a 
straight line, and assumed that this might be produced even to the tem- 
peratures measured. The resistance of the circuit was not high enough 
to be unaffected by changes of temperature in the region of the junc- 
tion ; but as both the increase of resistance and the increase of E.M.F. 
are proportional to the temperature, the curve compounded of these 
two changes should still be a straight line, the slope of which was de- 
termined in the calibration. Incidentally, in the use of the couple, the 
assumptions made were sufficiently justified by the melting point of the 
platinum wire being determined as 1,836° by fusion in a hydrogen 
flame. (The number given by Violle is 1,775°). 

Non-Luminous Hydrocarbon Flames.—It will he convenient in the 
first place to record the observations made in a Bunsen flame, using 
coal gas. When the air supply to such a flame is plentiful, a very dis- 
tinct differentiation into two cones is noticeable. The flame is thus 
comparatively simple ; but it serves admirably to exhibit the precautions 
that have to be observed in making measurements which shall indicate, 
even comparatively, the average temperature of the region in which 
the junction is immersed, and the caution necessary in drawing con- 
clusions from such measurements. 

Stretching the two wires of the thermo-couple straight, and immersing 
the couple in the region of the flame where a measurement was desired, 
an approximately uniform temperature (1,517° to 1,542° ') was recorded 
at all points laterally from the inner cone to the outer cone. 

But it is obvious that when the couple is used in the manner de- 
scribed, no valid measurements are possible. Fig. 1 represents a hori- 
zontal section through the lower half of a bunsen flame (the concentric 
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circles representing the two cones), showing also the disposition of the 
thermo-couple. In the position C, the junction is heated solely at the 


1.. As will be explained subsequently, ao importance is attached to these temperatures as 
absolute temperatures, 
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point of immersion in the outer code. In the position C, it is heated by 
immersion in the inner cone. But since the wires pass on each side 
through the outer cone as well, there is here a second supply of heat 
which makes the reading relatively too high. This error can be elimi- 
nated to a large extent by bending the wires so as to fit the form of the 
cones (C, and C, in the figure). A considerable Jength on each side of 
the junction is thus immersed, and loss of heat by conduction avoided 
in both cases. Adopting this arrangement, it was found that the couple 
registered a temperature of 1,611°, or 80° higher in the outer cone at 
C, than in the inner one at C,. The average temperature of the outer 
cone is, in fact, considerably higher than that of the inner one. This 
result is not incompatible with the statement I have previously made to 
the effect that, when the cones are widely separated, the inner one has 
the higher temperature. The apparent contradiction is explained by 
the simple consideration that in a Bunsen flame, where the cones are 
close together, the combustible gases passing from the inner cone have 
not time to radiate much heat before burning ; and consequently to the 
heat developed by their actual combustion in the outer zone must be 
added that which they bring with them. 

The above experiments, therefore, show two things: First, the fal- 
lacious results that may be obtained by not disposing the couple with 
due regard to the conformation of the zone of flame to be measured ; 
and, secondly, the difficulty of ascertaining the increase of temperature 
contributed by the chemical changes occurring in any one spot. I have 
made no attempts to measure the temperatures in the region of no com- 
bustion which lies within the inner cone. Such measurements, even if 
made by thrusting the couple upwards through the burner tube, would 
be useless asa means of determining the temperature of the gases, as 
the stationary couple would obviously be heated to a much higher tem- 
perature than the stream of gases, by the heat radiated from the walls 
of flame which surrounded it. Besides this, there is always the likeli- 
hood of slow combustion being induced at the surface of the platinum. 

Luminous Coal Gas Flames.—The flame experimented upon was 
that given by a No. 4 Bray’s union jet at a gas pressure of about 2} 
inches of water. The flame had the form given in the diagram, Fig. 2. 
To obtain any useful measurements in this case, as in the other, the 
wires on each side of the couple must be placed in zones of the same 
temperature as the junction. This may be done approximately by lay- 
ing the junction and the adjacent wires in a horizontal straight line, 
and introducing it along the flat face of the flame, so that it may be 
placed with a considerable length of the wires immersed symmetrically 
in any one sheath, and passing through parts of the flame in like con- 
dition. When the couple arranged in this way was brought up to the 








flame and passed through it, the readingsshowed that the flame was in- 
vested by a non-luminous sheet of active combustion, in which the tem- 
perature was a maximum. At the position f, for example (Fig. 2), a 
maximum temperature of 1,613° was registered, about 3 mm. outside the 
luminous sheet. Proceeding inwards, the temperature fell to 1,463° at 
the luminous sheet, and within the sheet (that is, between the two lumi- 
nous walls) to 1,100°, the fall afterwards continuing to about 700° as 
the soot deposit on the couple grew in thickness. The sheath of high 
temperature invests the whole flame ; but, as we should expect, it varies 
somewhat in apparent thickness. At the position @ (quite close to the 
burner), a temperature of 1,478° was recorded on the sheath, and 196° 
within ; at b, 1,564° and 382°; atc, 1,560° and 641°; at d, 1,547° and 947°; 
at e, 1,576° and 1,110°; and at g, where the sheets from either side co- 
alesced, 1,613°. 

The measurements for the inner parts of the flame given above have 
only a negative significance. It is obvious that they cannot be true 
temperatures, ipasmuch as the wires have always to pass through the 
hot outer sheath of flame, and, moreover, the couple would attain by 


stream of gas in which it was immersed. The readings are not even 


point in a vertical plane. All that can be said is that the readings give 
no evidence of any sudden thermal change occurring in the space in- 
closed by the mantle, and that they are in nowise opposed to the view 
that the stream of gas surrounded by the mantle is steadily heated as it 
ascends: The recorded temperatures of the mantle are less open to ob- 
jection, but are still far from being accurate. As just given, they show 
a slight increase as the flame is ascended. But such an effect might re- 
sult not from a real difference of temperature but from a difference in 
the thickness of the sheath. This is, in fact, the case. It was found 
that a platinum wire of 0.1 mm. diameter could easily be melted in the 
mantle at the points a, b and c. It could be melted at b only ata 
distance of 3 mm. outwards from the luminous sheet; and at e it did not 
fuse in any position. 

These results give a temperature slope opposite to that indicated by 
the thermo-couple. The explanation is, however, very simple, and will 
be readily seen on reference to Fig 3. At the position c, the platinum 
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Fig. 3.—Diagrammatic Vertical Section of Coal Gas Flame from Union Jet. 
(Compare Fig. 2.) 


wire is at a point corresponding to the lower part of the Bunsen flame 
where the cones are close together. At f, itison what corresponds to 
the outer cone at a point much higher in a Bunsen flame. A very small 
shift inwards will, in the first case, put the wire into the region of un- 
burnt gas, and in the second case bring it into a space filled with the 
products of partial combustion, which, though very hot, will burn at f, 
producing a much higher temperature, as already shown. At the tip 
of the flame, the constant movements render it impossible to discover a 
sharp surface of high temperature and to keep the thin wire in it. 

In the thermo-couple, we have an instrument which is gross com- 
pared with the fine platinum wire. At ¢, it 1s notthoroughly immersed, 
owing to the thinness of the sheath ; while at f and at the tip of the 
flame, it is wholly immersed in the heated gases from the lower parts of 
the flame. Hence it registers a higher temperature in the last two cases. 

Similar results were obtained with other flames, showing in each case 
the existence of an external sheath of maximum temperature. It is, 
perhaps, worth nothing that, when hydrogen is burnt from a flat flame 
burner, it is possible to melt in it a platinum wire which is quite un- 
affected in a flame of hydrogen produced at low pressure on the end of 
a tube of circular section. The pressure at which the gas issues in the 
first case insures a rapid admixture with air and consequent formation 
of a sheath of flame, which is sharply defined and of appreciable thick- 
ness. In the second case the sheath is much more vague. 

The chief conclusions which I desire toestablish from the experiments 
described in this part of the paper are as fellows : 

1. There are two chief temperature gradients in a luminous coal gas 
flame—one on a vertical axis in the region of unburnt gases, which is 
in all probability a steady decline from the top to the bottom ; the sec- 
ond on a horizontal axis, showing as we proceed from the center of the 
unburnt gas a steep ascent to the point of contact with the luminous 
sheath, then a still steeper ascent to the point of contact with the mantle 
where the highest point is abruptly attained. 

2. The temperature of the mantle of a coal gas flame is above the 
melting point of platinum, and cannot therefore be determined by a 
thermo-couple in which this metal is one element. 

3. The measurement of the average temperature of a flame is im- 
practicable, and statements involving the expression can have no scien- 
tific meaning. 

An inspection of the foregoing results shows as forcibly as could be 
wished how vague and misleading it is to speak of the temperature of 
any part of a flame without recording precisely how the measurement 





comparable, as the flame varies in breadth and thickness from point to 


has been made. They show, also, that thesudden temperature changes 
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in a flame are found, not in a vertical, but in a horizontal plane ; and 
consequently Professor Lewes’ measurements, which relate almost ex- 
clusively to points at different heights in the flame, do not afford a satis- 
factory basis either for mapping the flame into zones, or for any 
hypothesis as to the cause of luminosity. But the results obtained by 
a careful use of the thermo-couple go much farther than this. They 
show that the part of a flame which Professor Lewes describes as ‘‘ the 
extreme outer zone, in which the cooling and diluting influence of the 
entering air renders athin layer non-luminous and finally extinguishes 
it,” is in reality the very hottest part of a flame ; and, further, they do 
not show a sudden increase of temperature at any point in the vertical 
plane such as might be expected to arise when a stream of acetylene 
passing upwards reached the point at which the temperature. was sufli- 
cient to effect its resolution into carbon and hydrogen with the disen 
gagement of an enormous quantity of heat. The measurements, in fact, 
are not favorable to the acetylene theory, but the reverse. 

On the other hand, the results obtained are entirely in harmony with 
the views I have previously expressed. I endeavored to demonstrate 
that the bright blue calyx and the lilac mantle of a luminous hydro- 
carbon flame are essentially of the same character as the two cones of a 
Bunsen flame.’ 

The temperature measurements support this view, and show that this 
outer sheath is really a region where the combustible gas is mixed with 
air sufficiently to produce a high temperature non-luminous combus- 
tion. The luminous flame must therefore be regarded as invested by a 
sheath of gas in active ‘‘ non-luminous” combustion ; and the stream 
of gas within the sheath is naturally the more heated the higher it as- 
cends. 

Another point to which I desire to draw attention is, that in a lumi- 
nous flame it is incorrect to indicate the luminosity as commencing 
suddenly ata certain height. A moment’sinspection of a candle flame 
will show that the luminosity begins even below the top of the wick, 
and increases steadily to a maximum intensity as we proceed upwards, 
after which it ayain fades. It is alsoinconect to regard the inner (non- 
luminous) zone as ending a short distance above the wick or burner 
where, as a matter of fect, to the eye it appears to end. If theimage of 
the sun be focussed on a luminous flame where the light is brightest 
and where the luminosity seems to extend right through the core of 
gases, it will be seen, by the double image produced, that there, as else- 
where, the glowing particles constitute an extremely thin sheet, and 
that, so far as luminosity is concerned, the flame is hollow from bottom 
to top. The luminosity, in fact, is developed in a candle flame, except 
for a negligible distance at the base, over the whole of the flame, and 
the luminous portion is a sheath of carbon particles lying within the 
non-luminous investing sheath, and taking a glow which accords 
strictly with the view as to the genesis of a flame that I have elsewhere 
laid down. 

If any further evidence were required as to the uncertainty attaching 
to temperature measurements in flames, it might be found in Professor 
Lewes’ own papers. Thus, for a coal gas flame we have in two separate 
papers the following two sets of measurements : 

“Proc. Roy. Soc.,” “Trans. Chem. Soc.,” 
1895. 1892. 


Non-luminous zone...........2000: 1,023° 1,014° 
Commencement of luminosity zone. 1,658° 1,267° 
Near top of luminous zone......... 2,116° _ 1,368° 


It is true that the flames were not of the same.size, and therefore the 
readings might be different ; yet we should reasonably expect them to 
show something like parallelism. It mayalso be noted that, although 
Professor Lewes thinks that his figures may be from 100° to 200° low, 
one of the temperatures recorded is 100° higher than Deville’s, and 330° 
higher than Violle’s, melting point of platinum—a metal which is one 
element in the thermo couple itself. 

The Occurrence of Acetylene in Flames.—The origin of the acety- 
lene theory appears to lie in the observation made by Professor Lewes, 
that this gas is found among the mixture of gases aspirated from a 
luminous gas flame. Thisis quite in accordance with my own previously 
recorded experience ; and it is, indeéd, quite in accordance with general 
principles that, in a region in which hydrocarbons are being subjected 
to a high temperature, there should be a tendency for the formation of 
the highly endothermic acetylene. But to say that over 80 per cent. of 
the unsaturated hydrocarbons present when luminosity commences is 
acetylene, is likely to give a very false i impression as tothe importance 
to be attached to the presence of this.gas. 


1. An important piece < opaenee as to the nature ofthe _— calyx to which I did not allude 
in the te mart only, referred to, is afforded pale Fad the spgcmoncope., | tis this part of a luminous flame, 
and miy, which — » spéetrum, and as is well known, the same 

seuektens is apes by. tae Foun ally af ci Wieee Eanes. 








The statement isin accord with Professor Lewes’ published analysis ; 
but it should be borne in mind that the total amount of. unsaturated 
hydrocarbons is only 1.98 per cent., and that the absolute amount of 
acetylene is therefore 1.41 per cent. Thus the gas which the flame hag 
elaborated, and which, according to Professor Lewes, is its }uminous 
essence, is a mixture of about 1.5 parts of acetylene and 0.5 parts of 
other unsaturated hydrocarbons with 98 parts of other gases, more than 
four-fifths of which are actually incombustible. Iam ata loss to under- 
stand how such a mixture can be supposed to have the properties at- 
tributed to it by Professor Lewes. 

The Comparison of Different Flames.—Professor Lewes states that 
the luminosity of two flames of given size, burning from the same jet, 
should—apart from the acetylene theory—be governed by (a) the tem- 
perature of the flames, (b) the number of carbon particles in a given 
area.’ Subsequently, he lays much stress on the statement that, while 
ethylene and acetylene contain an equal number of carbon atoms in 
the molecule, and the flame of the former is hotter than that of the lat- 
ter, yet the acetylene flame is much more luminous. 

Such an argument would, no doubt, have weight if we might regard 
the two flames as chemically similar. But this is far from being the 
case. If we are to dezide a priori what will be the relative number of 
carbon particles in the flames of two hydrocarbons, we have not only 
to consider the formule of the gases, but likewise their diffusibility and 
inflammability, and the steps in their combustion which give the par- 
ticular conformation to their flames. The conditions, indeed, are so 
complex as to invalidate all theoretical predictions as to the totar num- 
ber of carbon particles. How it can be supposed that anyone will re- 
gard two flames as fairly comparable when burning from the same jet 
is difficult to understand, seeing that it is perfectly well known, and 
has been much insisted on by Professor Lewes himself, that different 
burners are required to develop the full illuminating value of each par- 
ticular hydrocarbon.- In the face of this fact, it is hardly credible that 
anyone would grant the assumption, so lightly made, as to the relation 
between the total number of carbon particles in a flame and the formula 
of the hydrocarbon. 

Professor Lewes also speaks of the temperature of a flame as if it 
were a simple property capable of expression in a simple way, ignoring 
the fact that the temperature within a flame varies by hundreds of de- 
grees at intervals of a few millimeters; and that the distribution of 
temperature zones in a flame has a special character for each hydro- 
carbon. 

The Flame of Acetylene.—Great stress is laid by Professor Lewes on 
the evidence deduced by. him from observations.on the acetylene flame; 
This flame undoubtedly possesses extraordinary luminosity, and if the 
measurements of its temperature recorded by Professor Lewes were 
valid, there might be some reason to seek for a new theory of lumi- 
nosity. I am, however, unable to accept these measurements as repre- 
senting the temperature of the flame, and I cannot understand on what 
system they have been made. According to Professor Lewes, the acety- 
lene flame is characterized as much by its low temperature as by its high 
luminosity. 

Yet observations I have made show that, like other hydrocarbon 
flames, it is surrounded by a non-luminous sheath of maximum tem- 
perature, and this sheath is so hot that the platinum limb of a thermo- 
couple, which had withstood the highest temperatures of the coal gas 
flame, melted when introduced into it. This is not difficult to under- 
stand, since here we have not only the heat. of combustion of carbon 
and hydrogen to reckon with, but also the large amount of heat of de- 
composition of the acetylene molecules. This sheet of high tempera; 
ture surrounds the whole of the acetylene flame, and there is thus no 
cause for surprise at its high illuminating effect. Itis exactly what we 
should expect from a flame consisting of a sheath of exceedingly high 
temperature inclosing a gas unusually rich in carbon, and easily split 
up by heat. If we suppose the acetylene to be decomposed, within the 
flame, on the surface of contact of the non-luminous sheath and the 
zone of unburnt gas, there would be a densely crowded sheet of carbon 
particles heated to.an extremely high temperature—a state of things 
which must result in a high luminous effect, and I am not aware of any 
grounds for supposing that this is not a perfectly adequate. explanation 
of the marked illuminating value of the acetylene flame. The intro- 
duction of a platinum wire into the external non-luminous sheath of an 


acetylene flame shows at once that, contrary to Professor Lewes’ ex- 


plicit statement, the temperature of the flame, due tocombustion, is per- 
fectly adequate to produce a glow not less bright than that actually 
shown by the carbon particles. 


1, The word “ area,” judging by the context, is used here, as elsewhere in the paper, to 
mean volume. ‘ 
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Thermo-Chemical Considerations.—Professor Lewes maintains from 
his observation that the flame of acetylene is characterized by low tem- 
perature, and that consequently some fresh theory is required to ac- 
count fer the high luminosity of the carbon liberated within it. To ob- 
tain such:a theory, he has recourse to thermo-chemical. considerations 
which are, I believe,. both uncalled for and incorrect. 

He first alludes to the highly endothermic character of acetylene; and 
to the fact that when this.gas is decomposed by heat the carbon is lum 
inousiat the moment of separation. This decomposition, even when oc- 
curring in flames, he regards as taking place ‘‘ with a rapidity almost 
akin to detonation,” the heat evolved being confined to the liberated 
products. It is thus possible to have a highly luminous flame of low 
‘‘ average temperature.” 

Now, in an acetylene flame we are dealing, according to Professor 
Lewes, with acetylene in the act of burning, and acetylene in the act of 
separating into its elements. The latter process, he states, is calculated 
to produce a temperature of over 6,000°; the former’gives a calculated 
temperature ‘above 3,000°. It is therefore difficult to see how a flame 
made.up.in this way could possess a low average temperature. It sure- 
ly ismotsupposed, because acetylene decomposes ‘‘ with a rapidity al- 
most:akin to detonation,” that the thermal effect of this operation oc- 
curring: continuously in: the flame is incapable of being detected by the 
thermo-couple. 

It.appears to me that the only circumstances where the argument at 
firssight seems applicable, would be where a flame of a hydrocarbon 
burning with a low average temperature contained. a comparatively 
sparse: supply. of acetylene molecules. If these sparsely distributed 
molecules were: supposed to undergo decomposition, and the heat to- be 
localized: in the liberated carbon and hydrogen, then there:might be. a 
number of loci of extremely high temperature which would have little 
effect on the general average. But'such an argument would only hold 
good for explaining abnormally high luminosity if the source of tight 
were: gaseous carbon. If this view is-excluded, and the luminosity at- 
tributed to carbon. particles; then, to: form: these particles, the coales- 
cence of the liberated atoms is essential ; and before this coalescence 
could: beveffected between:atoms-:which are ex hypothesi widely separat- 
ed,.they would inevitably have departed far‘from their original unique 
condition: ‘of temperature’ by encounters with the: foreign. molecules 
among which-they are dispersed. 

Professor Lewes says-‘‘ the supporters of the ‘ solid particle’ theory of 

luminosity agree in concluding that the liberated carbon, existing as it 
does in a‘state of molecular division, is heated to incandescence.”? I am 
quite unable to understand:.the:meaning of these words. Is.the expres- 
sion ‘‘a solid body in a state of molecular division” to be taken as a 
periphrasis for the word ‘“‘ gas?” .If itis, these words sound the key- 
note of much that follows in the paper ; for while throughout he con- 
tinues to:speak-of solid particles of carbon as the source of light in hy- 
drocarbon: cohen. his: theoretical speculations are applicable only to 
atoms... °:” 
The: "Allegett! Liberation of Carbon: from Cyanogen in: Flames.— 
Among the indirect evidence which Professor: Lewes adduces'in support 
of his theory is.an observation with respect:to’ the: behavior. of cyano 
gen;which} if:correct, would be interesting, and: perhaps of importance. 
He points. out that this gas is more highly endothermic than acetylene ; 
and he argues that; if raised to a sufficient: temperature, it should be re- 
solved into:its elements with anot:less' striking luminous: effect than 
that seen with acetylene. He then describes an experiment:im which a 
jet.of.cganogen 1s sent up into a hydrogen flame, ‘with the result.that 
the:flame at:once beeame:luminous:; and’on’surrounding the hydrogen 
flame -with an atmosphere of oxygen:to increase: the: tomsperature, the 
luminosity. was considerably increased.” 

lrepeated ‘this: experiment: precisely tet to’ eabiabie Lewes’ 
statement. A yellow luminosity was at once noticéd, and it is true that 
it ismotvunlike. what might arise from a sparse supply of carbon parti- 
cles;s:: But.on placing a cold: piece of porcelain in the flame, no trace of 
a. deposit:of carbon: was obtainable. This fact, together with the hue of 
thd'flame, suggested. the idea that the’ luminosity might be due to: the 
formation: of ammonia by: the action of the hydrogen on the cyanogen. 
This turned-out to be:the case.. Substituting a jetiof ammonia for one 


ofieyanogen:in the experiment, @ similar luminosity was obtained ; and 


on. arranging a double apparatus—one being cyanogen with hydrogen, 


and the other ammenia; with hydrogen—and observing the spectra of 
the.two'flatnes simultaneous'y in the field of view of a’ spectroscope, 'I 
The substitation 
of:ah atmesphere of oxygen for one of air certainly .caused‘arbrighter 
appearance ;. but this was. mainly due to the glow of:the platinum ori- 


found a complete coincidence of the lines and bands. 


ter of fact, the oxygen suppresses the formation of ammonia, and the 

cyanogen burns with a flame giving its characteristic spectrum, though 

slightly brighter than in air. 

The arguments deduced by Professor Lewes from the behavior of cy- 

anogen, therefore, are invalid, and instead of forming a support for the 

acetylene theory, the evidence deduced from the behavior of this gas is, 

if anything, antagonistic to the theory. 

I subjoin a statement of the chief conclusions arrived at in this pa- 

per, in addition to those already enumerated : 

1. The description of the structure of a flame adopted by Professor 

Lewes is not in harmony with the facts. 

2. There is no evidence of more than a very small percentage of acet- 

ylene at any point within an ordinary luminous flame (the acetylene 
flame itself alone excepted); and the acetylene that is formed is associ- 
ated with so large a quantity of other gases that there is no reason for 

supposing that it is of primary importance in the emission of light. 

3. There is no evidence of any local condition of temperature within 

the flame such as would point to the decomposition of acetylene with 
the evolution of much heat. 

4, The mapping of flames adopted by Professor Lewes is based on tem- 
perature measurements which are erroneous and of no valid applicabil- 
ity for the purpose in view. 

5. The conclusion in favor of the acetylene theory based on the com- 
parative luminosity of the ethylene and acetylene flames is due to ne- 
glect of the consideration that in the latter there are higher temperatures 
and greater relative amount of carbon. 

6. The indirect evidence deduced from the behavior of cyanogen 
arises from the yellow ammonia flame having been mistaken for one 
containing solid carbon. 

7. The theoretical arguments based on thermo-chemical considera- 
tions are invalid. 

8. The phenomena of luminous hydrocarbon flames can be adequate- 
ly explained without the acetylene theory. 

If the criticism which I have offered is just, then the acetylene theo- 
ry of luminosity will share the fate of the ‘‘ dense hydrocarbon ” theo- 
ry. We know that all hydrocarbons in contact with hot surfaces 
deposit carbon ; and this is what occurs in their flames. What else is 
produced as the carbon is deposited is, I think, after all, a problem o 

comparatively little interest. I have previously indicated one way in 
which it might be attacked; but I have found the experimental difficul- 
ties practically insurmountable. Our means of analysis are quite in- 
sufficient to deal either qualitatively or quantitatively with gases con- 
taining a very small percentage of an unknown number of hydrocar- 
bons, many, it may be, belonging to the same homologous series. The 
solution of this ‘problem must, I fear, be delayed for a very long time. 
~ In connection with this paper I have received most valuable assist- 
ance from Mr. G..R. Thompson, B.Sc., to whom I here desire to ac- 
knowledge my indebtedness. 








The: Incandescent. Fire Frame. 


SF 
How To Burn COKE. 


The Gas World says, it has long been recognized that gasworks coke 
makes a good domestic fuel ; but the difficulty of properly burning: it 
in ordinary grates has hitherto prevented it being used to any great 
extent in private houses. The coke fire is difficult to start, and when 
started it requires a stronger draught than the ordinary grate can pro- 
vide to'maintain it in good condition. For these reasons a very large 
quantity of the coke produced in our gasworks has to be sold, to 
cement makers; and others, at very low prices compared to what could 
be: obtained were it generally used in domestic grates in the locality 
where it is produced. As a house fuel gasworks coke iscertainly worth 
a great deal more than is usually obtained for it from the wholesale 
buyer; and any appliance that will enable it to be effectively burned 
in the average grate must be beneficial, not only to the householder, 
but also to the gas company. ‘The former will have at hand a fuel 
which is: cleaner than coal and relatively cheaper, and the latter will 
find a ready home market for its product at a price much higher than 
that:at:which a great quantity of coke has now to be sold. 

. Inititroducing the ‘‘indandescent fire frame” to the readers of the 
Gas World-we are satisfied that we are bringing before their notice an 
appliance that effectually overcomes the obstacles that have hitherto 
lain in the way of the general.use of coke as a domestic fuel. An in- 
spection of theaccompanying cut will show that the ‘‘ indaridescent fire 
frame” is a decidedly simple appliance. It consists of a strong wire 





fice, and: to the introduction of more’ sodium into'the ‘flame. 


As a mat- 


frame carrying two rows of small fire-clay tubes, the tubes being sup- 
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ported in circular sockets formed in the frame, ard readily removed. 
The frame, it will be seen, fits into the grate, in front of the fuel, andis 
of such a height that it not only serves the purpose for which it is primar- 
ily intended, but also acts as a fire screen, a not inconsiderable advan- 
tage in the domestic economy of the household, especially where child- 
ren are about. The action of the frame in respect to the maintenance 
of the fire scarcely needs explanation here. It will be apparent that 
the effect produced is due to the admission of air into the heart of the 
fuel through the two rows of fire-clay tubes. Mr. T. E. Pye, gas en- 
gineer, of Great George Street, London, S. W., who has made a report 
upon the frame, explains its action thus : — 

‘It is well known that an ordinary coke fire produces carbonic oxide 
gas (CO) in considerable quantity. This gas, which may be seen burn- 
ing at the top of the fire, where it meets with atmospheric oxygen, has 
a very high flame temperature ; yet it emits no sensible heat into the 
room, owing to the entire absence of radiating power. By the adoption 
of the patent fire frame this waste heat is most happily utilized, and a 
fire of large and effective radiating power is produced with a small ex- 
penditureof fuel. Thisresultis secured by the use of two horizontai rows 
of fire-clay tubes, which convey air ipto the interior of the fire at different 
levels. The carbonic oxide gas is thus met, as produced, by asecondary 
supply—from these tubes—of heated atmospheric oxygen, and its com- 
bustion is therefore secured in the interior of the fire, accompanied by 
the generation of intense heat. The caloric thus obtained is utilized in 
raising the whole of the solid fuel into incandescence, and the fire main- 
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tains a constant radiating heat of great intensity, the most healthy, as 
well as the most effective, method of domestic warming. Another 
element of efficiency in this fire is the heated condition in which the 
secondary air meets the carbonic oxide gas, thus obviating the deterrent 
effect of the intrusion of a bulk of cold air, and insuring perfect com- 
bustion and the emission of no deleterious fumes, whatever.” 
Inspection of the action of the frame can leave no-doubt as to its 
efficiency. The illustration in no way exaggerates the uniform incan- 
descence obtained throughout the body of coke ; and readers need not 
to be told of the heat radiating power of a body of coke which is incan- 
descent throughout its entire bulk. In a word, by the use of the incan- 
descent frame the sole obstacle to the use of coke as a domestic fuel ap- 
pears to have been removed. The frame is the invention of Mr. W.A. 
Hughes, and it is being put upon the market by the Incandescent Fi 
Frame and Stove Company, of 53 Victoria Street, Westminster, at a 
very moderate price indeed. _ It is strongly made in various shapes, 
suit different grates, and the fire-clay tubes can be renewed from time 
to time, as required, at a purely nominal cost. The frame has been 
tried by many gas managers throughout the country, and one and all 
report favorably of it. There can be no doubt that the gas manager, 
harassed with continually increasing stocks of coke, will find the in- 
candescent fire frame a very valuable ally. 
. The following directions for lighting are given by the Company : — 
** Fill tube holders with tubes and place frame inside bars of grate; if 
properly made it should slip easily into place, and can then be secured 
by the pin being put through the socket in the centre of frame, and 
then through bottom of grate in the space generally found between the 


bars and bottom of grate. The pin is not absolutely essential, as the 
weight of the fuel alone will keep the frame in its place. Light the fire 
in the usual way with paper, wood, and coals. When the coals are well 
alight, add broken coal up to the level of the frame where the diamond 
mesh ends and the gothic begins. After this no more coals are neces- 
sary for the remainder of the day. It is very economical to burn large 
coke as it comes from the retorts ; this can be added after the fire is 
once burned up, but it must be kept a fair height ; and burns better 
when raised in the centre, cone shape. The appearance of the fire is 
improved by keeping quite small coke in the front and the large pieces 
at the centre and back.” 








The Russian Petroleum Industry. 
————[— 


By Mr. GrorGe T. HaLtoway, in Engineering. 


In face of the superior organization of the American petroleum in- 
dustry, coupled with the fact that the American crude oil yields the 
larger proportion of lamp oil or kerosene, the Russian oil fields have, 
until lately, been very generally regarded in this country as of com- 
parative unimportance. Their great development within recent years, 
the enormous capability of production which they have been proved to 
possess, and, above all, the fact that the production is now mainly con- 
trolled by men and syndicates of great wealth and business capacity, 
render it likely, however, that ere long the Russians will be the recog- 
nized leaders in the petroleum trade. More especially will this be seen 
to be the case when it is pointed out that the principal fields of America 
are showing evidence of depletion which the largely increased activity 
in the sinking of new wells during the last year has failed to counter- 
balance. ; 

The earlier history and development of the Russian deposits were 
very fully dealt with in a series of articles by the late Mr. Marvin, pub- 
lished in Engineering in 1884, and the following .account is intended 
to bring these articles up to date rather than to present a full descrip- 
tion of the industry. 

As pointed out by Mr. Marvin, the petroleum industry of Russia, re- 
garded as a commercial undertaking, is far older than that of the 
United States, and the actual exportation of petroleum from the Baku 
fields is chronicled as early as the tenth century. At the close of the 
thirteenth century Marco Polo, the Venetian, described the oil springs 
‘*towards Georgine,”’ from which was obtained oil ‘‘ good to burn and 
to anoint camels which have the mange,” and Kaempfer, Hyde, Han-. 
way, and many others described the manner in which the vil was 
obtained in the eighteenth century. 

The value of the oil of Baku was fully recognized prior to the annex- 
ation of the territory from Persia in 1723 by Peter the Great, but it was 
not until 1806 that any systematical collection of the oil was carried on. 
A monopoly was soon granted to Prince Meerzoeff, and continued in 
operation until 1872, in which year the total production isstated to have 
amounted to 24,800 tons, a sum of $85,000 being received by the 
Government from the monopolist. 

The abolition of the monopoly in 1872 and its replacement by a 
Government tax, resulted in a considerable development, the output 
being increased nearly tenfold (to 242,000 tons) by 1877, in which year 
there were 130 drilled wells and 150 refineries in operation. All these 
wells were sunk within a small area on the Aspheron peninsula, of 
which the principal seaport is Baku, and even at the present time the 
whole of the production of the Aspheron peninsula, generally known 
as the Baku field, is confined to an area of about seven or eight square 
miles out of an estimated productive territory of about 1,200 square 
miles. Furthermore, it may be said that practically the whole of the 
Russian oil is obtained from this field, the remaining oil territories 
being of little more than potential value. 

The earliest development appears to. have taken place at Surakhani, 
rabout 11 miles south-east of Baku, but the operations soon became trans- 


to | ferred to the Balakhani-Sabountchi field, which is now the most im- 


portant district. Extensive operations have also been carried on witb- 
in the last few years at Binagadi, north of Baku, and at Romany and 
Bibi-Eibat to the south. The latter district, indeed, appears to be the 
most prolific, and has yielded some extraordinary results from certain 
wells, but as the other districts supply almost more than is required by 
the market, its development is still but little advanced. 

Owing to want of enterprise and to the fact that new oil fields are 
scarcely required while the Baku district is so productive, the remain- 
ing oil territories of Russia have been but imperfectly explored. Sur- 
face indications and the response to the drill where test wells have been 





sunk,show conclusively, however, that over a beltof country extending 

















" even the Caspian Sea appears to possess oil in the strata beneath it, for 


- Persians. 


‘which is, perhaps, the most promising. The oil of this latter district 








* has been officially estimated at 14,000 square miles. During the year 
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for a distance of over 700 miles between the Black Sea and the Caspian, 
large quantities of petroleum await the enterprise of the driller, and 


large quantities of natural gas and petroleum rise to the surface at 
various points. The petroleum of Sviatoi, or Holy Island, was referred 
to in 1754 by Jonas Hanway as an article of commerce among the 


M. Conchine states that in the Terek province, north of the Caspian, 
there are three parallel belts, running from west to east, along which 
petroleum is found. The principal deposits appear to be those of the 
Grosney or Grosnaia field, about 60 miles north-east of the town of 
Viadikavkas and about 500 miles north of Baku. Had this field been 
opened up before that of Baku, it would now probably be one of the 
most important centres of production, for the wells at present in opera- 
tion are within eight miles of a station on the Vladikavkas-Petrofsk 
Railway, and the oil could be transported by pipe line to the Vladikav- 
kas-Rostoff Railway, and thence carried to Novorossisk on the Black 
Sea, a saving of over 60 miles on the Baku-Batoum route in addition to 
the advantages due to easier gradients on the line. 

’ The oil at Grosnaia is found at even less depths than at Baku, and 
the greater regularity and easier working of the strata furnish a fur- 
ther important advantage. 

Near the Black Sea, petroleum occurs in large quantities in the Kou- 
ban district, in the Crimea, and in the Gouri district, the latter of 


has been mainly found near the Soupsa station of the Baku-Batoum 
railway, only 33 miles from Batoum and 500 miles nearer to that port 
than Baku. As in most other localities where oil is found, the peasants 
are in the habit of collecting it for their own use by digging shallow 
wells and trenches, or by skimming it from the surface of the streams 
and ditches on which it collects. 

At one time it appeared likely that the Kouban district, including 
the fields of Ilsky and Koudako, would become one of the most pro- 
ductive in Russia, but it has not proved capable of competing with 
Baku, probably owing to the greater technical ability shown and the 
capital expended by those who control the principal operations ia that 
district. The history of the Kouban district as regardsits wealth in oil 
has been one of constant promise, stultified by extravagant and 
unskilled work, but the proximity of the principal wells to the Black 
Sea ports, and the ease with which transport could be effected, will 
probably result in the near future in a considerable increase of activity. 

The earliest work in this district was carried on by Colonel Novo- 
siltzoff, at Koudako, near Krimiski, in 1866. Owing to pecuniary 
difficulties, the proprietor was soon compelled to dispose of his property, 
which is now being worked by the Standard Russe Company. Overa 
hundred wells have been sunk at Ilsky, and most have yielded satis-| 
factorily. 

M. Miller states that the petroleum belt of the Kouban extends from 
the Tamar peninsula on the Sea of Azof to the village of Naphtanaja, 
a distance of 250 versts, or 167 miles. 

In the Crimea the operations have been mainly confined to the dis- 
trict of Chingalek, near Kertch, but a considerable number of wells of 
small production have been sunk at Kopkootchigan. 

The territory lying to the east of the Caspian—generally known as 
the Trans-Caspian region—is extremely rich in petroleum and ozokerite 
(a natural paraffine wax), although not at present worked. At Naphtnia 
Gora ‘Naphtha Hill), about 100 miles east of Krasnovodsk, enormous 
deposits of petroleum and ozokerite occur. M. Conchine estimates the 
area of these deposits at 20,000 acres, and Mr. Marvin valued them at 
$175, 000,000. 

Numerous other petroleum districts occur in Russia, but the examples 
which have already been given are sufficient to show that the districts 
now worked on the commercial scale represent only a small fraction of 
the available resources of the country ; indeed, the area of oil territory 


1894 the wells on the Apsheron Peninsula produced over 304,000,000 
poods of oil (38,000,000 American barrels), in addition to several millions 
of poods obtained from other districts in Russia. During the same year 
the United States produced about 50,400,000 barrels, an amount which 
she is not likely to produce again. 

The nature of the oil-bearing strata and the depth of the wellsin Rus- 
sia differ considerably from those of the United States. In the latter 
country the oil is usually obtained from considerable depths, frequently 
over 2,000 feet, and in one case over 4,300 feet, and is derived from the 
Silurian; Devonian and Carboniferous rocks. In Russia, however, the 
common depths in the districts yielding the most oil is under 800 feet, 


ing to the Tertiary period. In the States almost the whole of the oil is 
obtained from practically undisturbed strata stretching over large areas, 
and forming long troughs and sinuses known as anticlinals and syncli- 
nals, and produced apparently by the contraction of the earth’s crust. 
It is indeed to these anticlinals that the richnessof the deposits of Penn- 
sylvania and New York is due, for the oil has been found to mainly 
collect in them, and the richer wells are those which strike the anticli- 
nals. The oil strata mainly consists of fine and coarse grained sand- 
stones and limestones, or dolomites, in whose interstices the oil collects. 
In Russia the conditions are very different, except that the anticlinal 
structure is found to still largely influence the production. The oil 
strata are highly contorted and broken, and consist mainly of a loose 
sand which comes up with the oil in such large amount as to prevent 
the possibility of pumping a well in the manner practiced in the States. 
Indeed, in those wells which do not yield their oil in the form of a 
fountain, it is necessary to bail it out with a species of well bucket. 
Owing to this necessity, the Russian wells require to be made of a con- 
siderably greater diameter than those of the States, and are sometimes 
commenced with a diameter of as much as 24 inches. As the well is 
cased throughout with metal pipe, which has to be driven down as bor- 
ing continues, the diameter at the lower parts of the well is considerably 
less, for each section of casing has to be driven down through those al- 
ready inserted. 

But for the enormous yield of the wells of Baku, the cost of boring 
would be prohibitive, and it is probable that if the depth to be bored 
were as great as in the States, the Americans would still reign alone in 
the petroleum market. The production of some of the Russian wells is 
almost incredible. The first of the flowing wells or fountains vas sunk 
in the summer of 1873 by the Khalify Company, and yielded so largely 
as to cause a fall of eight-ninths in the price of crude oil at Baku. In 
the following year, another well belonging to the same proprietors, 
flowed for three months, yielding 270,000 gallons daily, the whole being 
wasted for want of storage accommodation. In the autumn of 1883, 
the celebrated ‘‘Droojba” well, so graphically described by Mr. Marvin, 
commenced to flow at the rate of from 14 to 2 million gallons daily. 
All attempts at controlling the outflow were unavailing until, after 
about four months, the well was capped, the loss during that period 
having been estimated at from 200,000 to 500,000 tons. 

A well of still larger output was sunk at Bibi-Eibat in October, 1886, 
the outflow commencing, according to the Baku Investie, at from 5,000 
to 6,000 tons daily, and reaching on the eighth day 11,000 tons, or 
2,750,000 gallons. Most of the oil was lost until the fifteenth day, 
when the outflow was controlled by the engineers. The largest well 
ever sunk, however, appears to have been one described by Mr. Stevens, 
British Consul.at Baku. It was drilled at the beginning of 1893, on the 
Apsheron peninsula, between a quarter anda half a mile from the wells 
previously drilled, and yielded over 17,000 tons daily, most being lost, 
as the well was sunk as a “‘trial well,” and no preparation for storing 
a large quantity of oil had been made. 

The chemical nature of Russian petroleum differs largely from that 
of the American oil, for, whereas the latter consists mainly of what is 
known as the menthane or paraffine group, aseries of hydrocarbons of 
which marsh gas and paraffine wax may be regarded as the alpha and 
omega, the Russian oil is almost entirely composed of a series of hydro- 
carbons known as naphthalenes and belonging to the group of which 
benzine constitutes the lowest member. 

It is probably correct to state that to this difference in composition is 
due the relatively inferior position which the Russian oil takes in the 
markets of the world, for not only does the American oil produce about 
twice as much kerosene, or ordinary lamp oil, as does that of Russia, 
but as the former was first in the field, the lamps which are now com- 
monly in use were designed especially for the consumption of American 
rather than Russian oil. The latter is superior as regards its power of 
rising in the wick and the regularity of the flame which it produces, 
but in ordinary Jamps it gives a smoky flame, which is far from satis- 
factory. There are, of course, many lamps, especially on the Conti- 
nent, which are particularly designed for burning Russian oil, the 
principal feature being the arrangements for supplying a more per- 
fect supply of air to the flame, but the conservative instincts of the 
English manufacturers have hitherto prevented their introduction, more 
especially as the supply of American oil has so far been sufficient for all 
requirements. 

Now that the adequacy of the Russian supply, in face of an evident 
falling off of the American production, has been shown, and the prob- 
ability that ere long we must still further have to depend on Russia, has 
been indicated, it is of importance to consider what steps should be tak- 





and the whole of the oil is obtained from the more recent strata belong- 


en by the Russian producers to render their oil more readily available 
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to users in this country. For use as a fuel, the Russian astatki—the 
residuum from their stills after distilling off the light naphtha, lamp 
oil and lubricating oils—is sufficiently well known to insure its employ- 
ment when sufficiently cheap to replace coal, or in cases where liquid 
fuel can be more readily used ; but the principal field lies in the lamp 
oil, and the only means of insuring its use is the introduction of suita- 
ble lamps sufficiently easy to manage, and, above all, sufficiently low 
in price to bring them within the reach of the masses. Such an inno- 
vation is by no means impossible of realization. It was found possible 
in the sixties, when American petroleum commenced to displace the 
colza and other oils which were previously in use, and would probably 
be still more simple at the present time, when less prejudice has to be 
overcome. 

The perfect organization of the American prod acers has hitherto had 
the effect of securing to them the principal markets of the world, and 
it would be difficult to organize another trust having anything like the 
wealth and power enjoyed by the Standard Oil Company, of America. 
Even they, however, cannot control the market in the face of a con- 
stantly falling supply of the raw material from which their kerosene 
is produced, and a well-arranged attempt on the part of the Russians 
could scarcely fail to give them a largely increased outlet for their enor- 
mous supply. Even the agreement which has so often been reported as 





about to be signed between these great rivals would be by no means a 
false step on the part of either, although the public might suffer. 

Finally, the Russians are somewhat handicapped by the want of 
transport facilities. The oil which is to be transported to other coun- 
tries is now mainly conveyed by rail to Batoum, whence it can be 
shipped to any part ; but although the railway facilities are being im- 
proved, and efficient tank wagons are in use, they are still scarcely suf- 
ficient to allow of any considerable increase of freight without becom- 
ing congested, and the important port of Batoum may at any time be 
closed to the petroleum trade, to become a base for the Russian naval 
operations. Such difficulties could, however, be overcome by capital 
and enterprise, and the port of Poti could serve instead of Batoum for 
shipment of oil, in case of necessity. 








An Example of the Berlin Bridge Company’s Coal Storage 
Pocket. 
Ses ee 
Avery important element in the designing and building of gas works 
and power plants is the question of the proper storing of coal. No 
power plant should be designed without providing for storage room for 
from 500 to 1,000 tons of coal, and in larger plants this capacity should 
be very much increased. The danger of a strike in a coal region, and 
delays in transportation, incident to strikes, weather, floods, 
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etc., are so many and great that no power plant should take 
these risks, but should provide storage for sufficient coal on 
hand to provide against all possible contingencies of the kind 
noted. The difficulties in designing a proper bin or pocket for 
storing this coal are many and great, owing to the large floor 
space required. Our attention has been called to a pocket 
lately designed by the Berlin Iron Bridge Company, of East 
Berlin, Conn., for the power house of the Steinway Electric 
R. R. Company, at Astoria, L. I., which has attracted much 
attention. This design is unique and possesses many points of 
merit, owing to the large amount of storage capacity in pro- 
portion to the exceedingly limited amount of floor space ovcu- 
pied. The general appearance is shown in the accompanying 
illustration, which is taken from a photograph of the complet- 
ed pocket, in operation. Especial attention is called to the 
cylindrical form of construction. This particular pocket is 
28 feet in diameter and 54 feet in height, and has a capacity of 
1,000 tons of coal. The coal is unloaded from the barge or 
carts, at the side of the pocket in the ordinary way, and hoist- 
ed by means of a bucket to the top of the pocket, so that no 
expensive machinery is required to fill the pocket, an ordina- 
ry hoisting engine being all that is necessary. Of course, 
more expensive mechanical appliances might be introduced 
for doing this work, in the shape of an endlesschain or some of 
‘the other appliances of a similar nature, still, as the apparatus 
shown in the illustration is fully up to the demands of the 
power station at Astoria, why, the scheme seems to be well 
worth looking into. There is an opening in the side of the 
pocket, near the base, for removing the coal in the ordinary 
way, so that it can be carried into the boiler room by means 
of an endless chain, with buckets, or by hand, or by carts, or 
whatever way may be desired. The advantage of this pocket 
does not lie in its presenting any additional facilities for hand- 
ling the coal, but rather as an economical method of storing 
coal, and as such it offers many advantages and commends 
itself to owners of large steam plants, as it admits of greater 
capacity in proportion to the floor surface than any methods 
that have lately come to our attention. The patents on this 
construction are owned and controlled by the Berlin Iron 
Bridge Company, of East Berlin, Conn. 











Prof. Roentgen’s Light. 











cite Prof. Edwin H. Hall, of Harvard College, contributed the 


following interesting comments on the recent achievements 
by Prof. Roentgen, of Wiirzburg, Germany, on the appli- 
cation of the kathode rays to photography, to the New York 
Sun of Jan. 26: 

Scientific men who have kept track of electrical investi- 
gations carried on in Germany during recent years are 
surprised more by the magnitude than by the character 
of the achievements now credited to Roentgen, of Wiirz- 
burg, in the application of the kathode rays to photo- 
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According to the accounts published in newspapers—for no de- 
scription of his work has yet reached this country through scien- 
tific journals—this experimenter has succeeded in photographing 
bones through the flesh of living limbs, coins through a leather envel- 
ope, and iron through the wall of a wooden box. Hertz, whose name 
is known to all the world, showed four years ago that the so-called 
kathode rays, generated by electrical discharges through a rarefied 
gas, would pass through metal films impervious to ordinary light, and 
produce optical effects beyond. Leenard, of Bonn, succeeded Hertz in 
this particular line of investigation, and has been until now the chief 
authority as to the penetrative power of these rays. In Wiedemann’s 
Annalen for October, 1895, he has an article the opening paragraph of 
which will show the point which his experiments had reached at the 
time he wrote, and will explain why scientific men in this country 
were not prepared for the announcement of Roentgen’s brilliant work. 
Leenard says in substance : 

‘Since it has been shown that certain metals are permeable by kath- 
ode rays, it is now in order to test the permeability of other materials. 
It appears that not metals alone, but all kinds of solids also are perme- 
able, though all in only very thin, delicate sheets. No solid body has 
been found to act toward kathode rays as glass acts toward light. Gas- 
eous bodies are much more permeable than solids, and may be pene- 
trated for centimeters.” 

He goes on to say that, having tried many solid and gaseous bodies, 
he is led to the conclusion that the permeability of a body is pretty 
nearly proportional to its density (or specific gravity), without much 
regard to the state of aggregation or to the material of the body: For 
instance, he gives— 


Absorptive Absorptive Power 
Power. Density. Density. 

Wile ins vee cect 3.42 -00123 2,780 
Collodion film.. 3,310 1.10 3,010 
isa indcees 2,690 1.30 2,070 
Aluminum..... 7,150 2.70 2,650 
WS. aciecuche 55,600 19.30 2,880 


Absorptive power is the opposite of permeability. 

Apparently his experiments were limited, in the case of solid bodies, 
to sheets a few thousandths of an inch in thickness, although sheets 
somewhat thicker would have been permeable to a certain extent. He 
has shown, however, that the behavior of kathode rays varies some- 
what with the manner or circumstances of their production, and it is 
quite possible that Roentgen has hit upon a much more powerful 
method of producing them than Leenard used. Hence, though it is 
well to wait for fuller details before accepting in full the remarkable 
stories of Roentgens’ work, it would be rash to deny the possibility of 
their truth. Meanwhile a brief explanation of the terms used in con- 
nection with his work may be of interest. 

Faraday, studying the galvanic cell some 60 years ago, felt the need of 
definite short names for the conductors by which the current of elec- 
tricity, to use the common phrases, enters and leaves the cell. Fara- 
days’ education, like that of Edison, was not obtained at school, and 
he knew no Greek, but a learned friend furnished him with the name 
“anode” (upward way) for the conductor taking the current into the 
cell, and ‘‘ kathode”’ (downward way) for that leading the current out 
from the cell. The two together were called electrodes. 

A few years later Faraday studied the discharge of electricity from 
one piece of metal to another across a space containing rarefied air 
within a glass vessel. The pieces of metal leading the current in and 
out are called, as in the galvanic cell, the anode and the kathode, res- 
pectively, and Faraday observed, as others had done, that the spark or 
brush or glow occuring within the tube during the passage of elec- 
tricity was not of the same appearance at the two electrodes. He 
studied the phenomena with care, and suggested that the difference ob- 
served was due to a difference in the state of polarity or electric charge 
of the gas in the neighborhood of the two electrodes. This suggestion 
is by no means out of date, although it can hardly be said that this or 
any other theory of the matter has been generally accepted as satisfac- 
tory. 

After Faraday came certain German experimenters who made a special 
study of similar effects. Geissler made such advances in the apparatus 
used for showing electric discharge in rarefied air, substituting perma- 
nently scaled tubes with platinum electrodes for the comparatively 
clumsy and inconvenient apparatus of his predecessors, that the term 
‘Geissler tube” soon became familiar in scientific literature. Geiss- 
ler’s improvements in the air pump enabled him to carry the rarefac- 
tion of the air to a high degree. The current is usually driven through 
the tube by a Ruhmkorff induction coil, which furnishes a rapidly in- 
terrupted current. Ingenuity and mechanical skill were lavished upon 
the production of new forms and varieties of Geissler tubes, containing 


rarefied air, oxygen, hydrogen, etc., each showing its peculiar kinds of 
light, all of them beautiful and most of them inexplicable. 

But in all, or nearly all, of them the kathode during action was sur- 
rounded by a narrow, colorless, or dark space outside, which was a glow 
of blue or violet light. The space around the anode and the greater 
part of the whole tube, were also generally luminous, but in a different 
and far less clearly defined manner. It was evident, too, that more 
heat was generated at or near the kathode than elsewhere in the tube. 
The kathode, therefore, became the centre of interest. 

It was a common thing to use in the construction of Geissler tubes a 
kind of glass, called uranium glass, which has the peculiarity of giving 
out a greenish light when exposed to rays of light containing no 
green whatever. This kind of effect, which is shown in some form by 
various other substances, fluor-spar, for instance, is called fluorescence. 
It was observed that the influence, whatever it might be, that especially 
produced fluorescence in Geissler tubes came from thekathode. It was 
observed, too, that this influence in very highly rarefied tubes 
appeared to come along straight lines from the kathode, and so 
the term ‘‘ kathode rays”’ came into use, being suggested, of course, by 
the term light rays, although it was by no means certain that the 
kathode rays were rays of light. 

Indeed, William Crookes, a distinguished English chemist, the in- 
ventor of the beautiful and interesting scientific toy called the radi- 
ometer or light mill, advanced the opinion that. the so-called kathode 
rays were particles of matter, in what he called the ‘‘ ultra gaseous” 
state, projected in straight lines from the kathode upon neighboring 
parts of the apparatus. Crookes, who is a man of great experimental 
resources, devised new forms of apparatus of such extraordinary inter- 
est that the term Crooke’s tube has now in great measure replaced the 
term Geissler tube. 

But though the light generated in a rarefied gas, or in a fluorescent 
substance within the tube, by means of the kathode rays could readily 
be seen through the wall of the tube, it was observed that uranium 
glass placed near the kathode but outside the tube was not affected. 
That is, the kathode rays themselves, whatever they might be, could 
not pass through the thin glass wall of the vacuum tube. This was the 
condition of affairs when Hertz showed the kathode rays to have the 
power of passing through thin sheets of metal placed inside the vacuum 
tube. The next step, taken by Leenard, was to replace a very small 
part of the glass wall of the tube by a very thin piece of aluminum. 
This little spot of aluminum set in a glass wall he called a window, 
and through this window, which ordinary light could not traverse, the 
kathode rays which could not penetrate the glass went out into the open 
air, which they penetrated to a distance of about three inches, spreading 
out in all directions from the window asa center. They passed through 
the window in preference to the glass merely because the metal was 
thinner than the glass. Their presence in the air was shown by the 
faint glow of the air itself, by photographic effects, and by fluorescent 
effects like those already described, but neither the skin nor the eye ex- 
posed directly to the rays after they had passed the window gave any 
sensation. 

If the kathode rays are light rays, they are apparently of the sort 
called ultra-violet rays, which in passing through a prism are refracted 
more than the violet rays of ordinary sunlight. It is well known that 
such rays exist, and that they are effective in photography, though our 
eyes are incapable of getting any sensation directly from them. It need 
not surprise us to find that there are ultra-violet rays which do not 
readily penetrate glass, as there are other well known rays which do 
not penetrate glass. The surprising characteristic of kathode rays, 
as Leenard has found them, is the uniform difficulty they have in pass- 
ing through bodies of different materials. Apparently Roentgen finds 
much less uniformity in this particular. 

Leenard seems to consider kathode rays as of the same nature with 
common light rays, but of much shorter wave length. He compares 
the obstruction they meet in passing through air with the obstruction 
ordinary light has in passing throug a space partially filled with par- 
ticles of a sensible size, dust particles, for instance. A serious objection 
to this view is the fact, recorded by Leenard himself, that kathode rays 
are apparently deflected by a magnet, somewhat as a current of elec- 
tricity is deflected, whereas common light, though yielding in some 
ways to magnetic influence, is not so affected. 








Queer Things that are Sent to the Patent Office. 
Lege 
The New York Sun says that every event of importance brings down 
upon the examiners at the Patent Office a myriad of impossible inven- 
tions which their wild-eyed originators believe to be the greatest things 
in the world. It is, therefore, expected at the Patent Office that the 
possibility of a war with England will cause all the idle dreamers in the 





inventing line to send new devices for killing men and sinking ships. 
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There will be, if the war talk is continued, guns, ammunition, war bal- 
loons, unsinkable ships, new kinds of armor, armed flying machines and 
other similar devices, 95 per cent. of which will be absolutely worthless 
in the eyes of the examiners and will be rejected on this ground. The 
policy of England is quite different in respect to worthless inventions, 
for any invention with which a fee is sent may secure a patent, and 
the visionary inventor may continue to haul up the empty buckets he 
has been letting down into the empty well. In the United States such 
discrimination is shown that the business of inventing has reached the 
dignity of a profession, in which many men are earning more than 
mere livelihood. 

Upon the model makers devolve the worry and bother of the visits of 
these inventors, and upon the examiners of the Patent Office the re- 
sponsibility of selection. In certain classes of inventions, for a patent 
to be granted, a working model must be furnished, and this rule, in the 
case of the perpetual motion fiend and his ilk, saves the examiner 
a great deal of work and needless bother. In the case of ordinary 
freak inventions the matter is not so simple, for some inventions that, 
were once thought to be senseless have, after the expiration of the pat- 
ents, come into use and are of extreme value. There are other cases 
where the insanity of the idea of the inventor is too apparent. A man 
not long ago invented a plow with a cannon attachment. If the farmer 
was attacked in the field at a distance from his home he could turn on 
the battery and disorganize the attacking party. Another man came to 
the Patent Office with what he considered to be the discovery of the 
century. This was nothing less than a new method of tempering iron. 
He was quite sure that as soon as the patent was granted he would have 
no difficulty in disposing of it to the great iron and steel makers of the 
world, and that guns and armor of a superior quality could be fur- 
nished in a short space of time through his idea, The tempering solu- 
tion he proposed was : Jamestown weed, 1 ounce; apples, 1 ounce; tur- 
nips, 2 ounces ; water, 1 gallon. The ingredients were to be cooked, 
and the iron dipped into the mixture. 

Perhaps one of the most amusing patents ever granted was issued on 
the claim of an Ohio man in 1883. He evidently bad not lived a great 
length of time on a farm, for his invention of a new corn planter, 
while original to an extreme degree, could hardly be put into use. The 
picture accompanying the patent is a work of art. It represents an old 
horse driven by a stout man, who holds the lines nonchalantly in one 
hand, an expression of much pleasure on his face, while at his side 
trudges a small hairy dog of the yellow variety. Tothe horse’s fore- 
legs, just above the fetlocks, are attached two small boxes to contain 
the seed. Ropes are fastened to catches in the sides of these boxes and 
lead through pulleys attached to a small saddle over the horse's shoul- 
der and back to the horse’s hind legs. As the horse moved forward 
each step of the hind leg opened the seed boxes, and corn was sifted 
down into the holes made by the front hoofs. The verbiage of the 
claim on this patent is as original as is the drawing : 

1. I claim the combination substantially set forth with the cheap old 
horse A, to the forelegs of which are attached the boxes B B, that are 
to be filled with corn. 

2. I claim the pulleys CC, in combination with the strings D D, sub- 
stantially as shown in the drawing. 

3. I claim the guide EZ [a small iron affair shaped like a rowlock, 
fastened above the horse’s tail, through which the lines pass], for the 
purpose set forth, and the sticker H, to prevent the lowering of the 
tail. ii 

4. I claim the fat driver F, to prevent the said cheap horse from going 
too fast. 

5. I claim the fat dog G, merely as company for the driver. 

6. I claim the worms (not shown) in combination with the crows 
KK, substantially as shown in the drawing for the purpose set forth [a 
purpose not set forth]. 

A man who was afraid of being buried alive claimed a patent for a 
coffin of peculiar shape. The coffin was connected with the air above 
by an opening containing a small spiral staircase. If the supposed 
dead person concluded to resurrect himself he could seize the handles 
above his head and haul himself up, ascending the circular staircase at 
his convenience. If he was not strong enough to lift himself, a bell 
cord was situated near his hand, by means of which help could be sum- 
moned from the neighboring office of the cemetery. 

At first glance the idea of attracting noxious insects to imitation flow- 
ers where they could be killed by poisoned honey might seem absurd. 
Yet it is said that this scheme, a patent for which has been issued, works 
very well. A man out in California patented a scheme for killing de- 
structive insects on fruit trees a number of years ago. He surrounded 
the tree with a balloon-like affair, and then injected a gas noxious to 








the insects but harmless to the tree. People laughed at him, and he was 
considered a crank. Two years ago, when the patent expired, people 
began to see what a good idea it was, and now the method is in extep- 
sive use in California. It will be seen, therefore, that patent examiners 
are obliged to be both careful and discriminating in judging the merits 
or demerits of an application. 

A man not long ago invented a balloon attached to.a trolley wire, 
This balloon was presumably for purposes of long distance investiga- 
tions by telescope in time of war. Underneath the trolley wire was a 
motor which operated two large wooden propellers sending the car 
along and pulling the balloon. Another man invented a ‘‘steam nig- 
ger,” operated by an electric motor in the regions of the pit of the 
stomach. The invention’s use is not set forth, 5S. 8S. Apple. 
gate invented an arrangement for waking. himself up early in the 
morning. A series of corks dangled above the place his head ought to 
be in a bed, and actuated by clockwork, made life a burden for the 
weary sleeper, until in self-defense he was obliged to get up. Another 
invention of the same kind was a contrivance for dumping the hired 
girl out of bed at 5 A.M. This, too, was actuated by clockwork. It was 
not considered to be so polite or gentle a method as that of Mr. Apple- 
gate’s. There was another invention intended to save the weary Bene. 
dict a few hours of slumber in the morning, for a mechanism placed 
under the kitchen fire was supposed to light it at any hour desired, 
There is a very funny model in the Patent Office of a cat made of sheet 
iron operated by clockwork. It is intended to be placed on the roof of 
a house, woodshed or back wall in neighborhoods where the night is 
made hideous by nervous Thomases and Marias. At any touch of war- 
like demonstration on the part ef its curious neighbors the clockwork 
sets the claws going all at once at a tremendous rate and there is a tem 
porary rest for the weary. At the Patent Office there are models of 
Mark Twain's scrapbook, the pages of which are already mucilaged, 
and Lincoln’s device for getting vessels off shoal places. This consists 
of bags of inflatable rubber, which, as occasion requires, are blown up 
and the vessel raised. 

There are innumerable inventions to prevent accident by collision 
on railroads. One of these, patented recently, consists of a very elab- 
orate device by means of which one train runs over the top of the other, 
both presumably continuing on their way uninterrupted by the chance 
encounter. There is another English invention having much the same 
idea. The application is different, however, for the front of the en- 
gines are built wedge-shaped, with the wedge inclining more to one 
side than the other, by which means at the impact one train goes to 
one side of the track and the other train to the other side. Both trains 
are derailed, but the force of the collision is reduced and the loss of 
lifé brought to a minimum. 

Besides these inventions there are modes of changing the shape of 
the features, modes of operating every conceivable thing on earth by 
windmills, modes of soaring through space, and traveling through fire 
and water without the least discomfort, modes of making steel and iron 





by simpler processes than have ever been dreamed of, which uniformly 
do not work, and hundreds and even thousands of plans which have 
resulted in nothing but bother to everybody who has had anything todo 
with them. Certain methods have been patented for locating gold and 
silver by means of divining rods. Even methods of making gold are 
found. Here is an English recipe for manufacturing gold : 

‘*Cut whole wheat straws into little square snips the width of the 
straw, and mix this with a quart measure of the grains. Measure out 
half a 2-quart saucepanful and set it aside. Fill the saucepan three- 
quarters full of water and set it to boil over the fire. Pour in the mix- 
ture and let it boil 2} hours, adding water at intervals. Then strain 
off the liquor in thin layers in soup plates, and allow the same to rest 
38 hours at a temperature of 46° F. Then slowly bake them dry and 
find gold adhering to the plates.” 

But of all the vast army of cranks who besiege the model makers 
and the examiners of the Patent Office, the perpetual motion fiend is 
the most troublesome of all. It is he who goes into the model maker's 
shop with a wild look in his eye, and, after peering cautiously about 
and swearing the model man to secrecy, brings out his senseless con- 
trivance and sets it triumphantly on the workbench. He is the man of 
all men whom the model maker dreads most. Fortunately, a recent 
order in regard to perpetual motion inventions requires a working 
model to be shown to the examiner before a patent can be issued in 
this class of inventions, and it greatly simplifies the task of the exam- 
iner. He listens to the enthusiasm of his visitor, and then quietly asks 
for the model. Of course this does not work, and when the inventor 
excuses the lack of continuous action on some ground, he is told to 
bring it in again when it is fixed, He leaves the room protesting that 
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it is all right. Sometimes he returns and sometimes he doesn’t. When 
he doesn’t, the examiner is pleased ; when he does, the same proceed- 
ing is gone through again. 

Many inventors have come near—very near—the solution of the 
problem. There was one crank who walked here all the way from 
Georgia. His perpetual motion machine consisted of a tall framework 
of uprights. In this framework was swung back and forth the trunk of 
a large tree. When the butt end of the tree was swung from one side 
to the other it struck a spring which was set loose and pushed the tree 
back to the other side. There another spring was set loose, and the 
action was supposed to be kept up forever but, it wasn’t. Another man 
had a scheme which was more expensive and elaborate. He had a 
steam engine, a dynamo, a heat generator, and water. The office of the 
steam engine was to run the dynamo, that of the dynamo to operate the 
heater ; the steam was to be generated from the water, and the steam 
would run the steam engine. Another man had a propeller in the bow 
of a vessel. The propeller shaft extended aft toa point opposite the 
paddlewheels, where the power developed by the propeller was com- 
municated to them. He said that the forward motion of the vessel 
turning the propeller would develop enough speed to turn 10 paddle- 
wheels of similar size. Another man had a tipping board on a pivot, 
upon which a little car ran up and down. When the little car reached 
one end it released a spring, and the tipping board was pushed up so 
that the car went back again. This was accomplished, or was proposed 
to be accomplished, by one spring winding another up while it ran 
down itself. Oneof the most ingenious, perhaps, of these perpetual 
affairs is the invention of G. H. Furman. It consisted of an inner and 
an outer wheel. The edges of the cogs in the inner wheel were filled 
with shot, and as they descended they were supposed to fall on the outer 
wheel with such force as to send it around until the shot caught in its 
curve and fell again intothe inner wheel. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
a alg 
Mr. CHEW, who represents the EighthWard in the Philadelphia Com- 
mon Council, recently presented forthe consideration of his colleagues, 
an ordinance appropriating $60,000 for the purchase of incandescent 
gas lamps of the Welsbach type forthe street lighting of that city. The 
ordinance was referred to the finance committee. 





THE City Council of Duquoin, Ills., has under consideration the 
advisability of the purshase of the local gas plant, with a view to oper- 
ating the same on municipal account. 





THE Tonawanda (N.Y.) Gas Light Company is well satisfied with the 
results ensuing from the experiment of lighting the long bridge over the 
Niagara river with Welsbach incandescent lamps. 





Mr. JosepH Bryan, for many years collector of the Capital Gas 
Company, of Sacramento, Cal., is dead, after a long and painful illness. 
He was in his 57th year. 





THE Lebanon (Pa.) News of recent date says that ‘‘ the new addition 
to the Lebanon Gas Company’s plant at Twelfth and Cumberland 
streets, is rapidly nearing completion, and it is expected, will be put 
into service by the first of April. This addition to the already extensive 

‘plant will add much to the greatly efficient service of the Company in 
furnishing the illuminant to local consumers. The addition consists of 
a structure 63 feet by 34 feet by 24 feet, with an iron trussed slate roof, 
and the building stands on a foundation of concrete, with walls 2 feet 
by 9 feet. It is divided into two departments, in the north department 
of which are located two benches of sixes, on the Flemming recupera- 
tive system. The retorts are 16 inches by 29 inches, by 9 feet, with 
improved mouthpieces. In the south department is located the engine 
and condenser room, in which a new submerged tubular condenser and 
a new tower scrubber are to be placed. The Company has also in con- 
templation the erection of a coal shed of 1,000 tons capacity, and a 
purifying house with a capacity ample for the maximum daily make 
for years tocome. No expense is to be spared in placing the plant in 
first class condition in every respect, so as to meet the demands of its 
rapidly increasing business.” 





AT the annual meeting of the Charlestown ~(Mass.) Gas and Electric 
Company the following officers were chosen: Directors, Jas. F. Hun- 
newell, Leonard B. Hathorn, James A. Sawtell, Chas. F. Byam, John 
Turner, Joseph Stone and Mark F. Burns; President, Jas. F. Hunne- 
well; Clerk and Treasurer, George B. Neal. 


GOVERNOR Bupp, of California, has about perfected a gas engine, 
and those who have seen it in its present development assert that it is a 
distinct advance, as to the small sizes, over any other engine now on 
the market. Meanwhile, it will be well to wait before accepting at its 
face value the statement of the Governor and his friends. 





THE power house for the Brunswick Traction Company, of Milltown, 
N. J., will be furnished by the Berlin Iron Bridge Company, of East 
Berlin, Conn. The engine room will be 64 feet long and 85 feet wide, 
the boiler room to be 45 feet wide and 48 feet long. The side walls are 
to be of brick and the roof trusses of iron. 





THE proprietors of the South Bend (Ind.) Gas Light Company have 
applied for an extension of their ordinance, to run for 30 years. They 
have determined to expend a considerable sum in plant betterment and 
main extensions; and will also reduce the selling rate. 





Tue Directors of the Wallingford (Conn.) Gas Light Company have 
elected Mr. W. J. Leavenworth President and Treasurer. Mr. L. M. 
Hubbard was chosen Secretary. 





At the annual meeting of the Mutual Gas Light Company, of Sa- 
vannah, Ga., the following result was reached: Directors, H. Blun, B. 
A. Denmark, W. W. Gibbs, G. Philler, T. Dolan, W. Clark, S. T. 
Bodine, E. C. Lee, R. Morgan, J. Ball, W. J. Serrill, L. Lillie, J. A. 
P. Crisfield, A. P. Beadle (who succeeds Mr. Collins) and G. S. Philler; 
President, S. T. Bodine ; Superintendent, J. A. P. Crisfield ; Secretary, 
J. W. Golden ; Treasurer, E. C. Lee. 





Notice of application for letters patent, to incorporate the Standard 
Gas Company, of Montreal, Canada, has been filed by Messrs Robert 
Bickerdike, Gillaume N. Ducharme, Francis J. Freese, Alexander 
Walker Ogilvie, James G. Ross, Wm. P. O’Brien and P. F. Doody. 
Of these, the first or provisional Directors are: Robt. Bickerdike, G. 
N. Ducharme, Francis J. Freese, A. Walker Ogilvie, Jas. G. Ross and 
W.P. O’Brien. The initial capital is put at $100,000. 





IT is said that a syndicate proposes to establish, in or near the Silber- 
horn packing house, Chicago, a plant for the manufacture of fuel gas 
to be supplied to the stockyards and packing houses of Chicago. The 
projectors, who are dimly referred to as ‘‘ Wallstreet men,” talk about 
starting in with a plant up to the supplying of 30,000,000 cubic feet per 
day, and the provisional selling rate is to be 10 cents per 1,000 cubic 
feet. The magnitude of the plant ahd the tenuity of the rate cause us 
to fear that the project is of the order balloonistic. 





At the annual meeting of the Brunswick (Ga.) Light and Water 
Company the officers chosen were: Directors, A. H. Lane, W. E. Bur- 
rage, C. Downing, W. F. Winecoff and H. P. Talmage ; President, 
W. E, Burrage. 





At the annual meeting of the Dallas (Texas) Gas and Fuel Company 
the stockholders elected the following Directors to serve forthe ensuing 
year: J. E. Schneider, J.C. O'Connor and Thos. D. Miller. The 
Directors subsequently perfected the following organization : President, 
J. E. Schneider; Vice-President and Treasurer, J. C. O’Connor; Sec- 
retary and General Manager, Thomas D. Miller. From the reports 
submitted by Manager Miller, of the Company’s advances during 1895, 
it is easily determined that that go ahead gentleman has had enough to 
do to keep him from unprofitable idleness in the past twelvemonth. In 
fact, that which has been accomplished is tantamount to a reconstruc- 
tion of the Dallas works. Among other things brought to a termination 
on the plant was a new purifying house (under the fine contracting 
hand of Fred. Bredel) equipped with two boxes, each 18 feet by 24 feet. 
The box covers are handled by a power crane and the purifying mate- 
rial by a Jeffrey elevator, both operated by a rope drive from a hori- 
zontal engine located in the basementof the building. Revivifiction in 
situ is a feature, the system depending mainly on a KOrting injector of 
special design and a series of 8-inch cast iron pipes. The valves in the 
revivifying pipes are of the mercury seal type, and were especially 
designed by Mr. Bredel. A handsome meter room and governor house 
were also constructed. Everything in connection with the new appar- 
atus has been as its constructor promised and as the Company expected, 
the net result being a marked improvement in the quality of the gas 
sent out, which satisfactory state of affairs is further enhanced by 
pronounced economy in the cost to the Company of its finished product. 








THE mica chimneys and mica canopies manufactured by the Mica 
Manufacturing Company, 88 Fulton street, New York, continue to give 
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good satisfaction, especially to the users of Welsbach lamps. The 
Company is ready at all times to give information respecting its goods. 





THE proposed gas works for Mount Clemens, Mich., will not be built 
until the City Council agrees to make certain changes in the ordinance 
granted some time ago to Messrs. W. H. Morgans, Joseph Holman, W. 
S. Parker, M. M. Smith and J. F. Upleger. However, as the people 
are anxious for a gas supply, and as the concessions asked for by the 
projectors of the Company are in no sense unreasonable, it is almost an 
assured fact that the plant will be erected this spring. 





At the annual meeting of the Cleveland (Ohio) Gas Light and Coke 
Company the regular quarterly dividend of 14 per cent. was declared, 
and the following Directors were elected: David Sinton, J. H. Morley, 
M. S. Greenough, Dan. P. Eells, W. J. Hayes, F. A. Sterling and C. H. 
Beardslee. The Directors later on perfected the following executive or- 
ganization: President, M. S. Greenough; Vice President, J. H. Morley; 
Secretary and Treasurer, C. H. Beardslee; Executive Committee, Dan. 
P. Eells, J. H. Morley and C. H. Beardslee. 





AT the annual meeting of the Grand Rapids (Mich.) Gas Company 
the officers chosen were: Directors, Emerson McMillin, N. L. Avery, 
H. D. Walbridge, A. G. Hodenpyl, T. J. O’Brien, J. B. Pantlind, 
H. Idema, Jas. M. Barnett and L. J. Rindge ; President, Emerson Mc- 
Millin ; Vice-President, Noyes L. Avery; Secretary and Treasurer, 
H. D. Walbridge. From the annual reports we learn that the Com- 
pany’s gain in sendout for the year amounts to 8.6 per cent., that the 
main system was increased 4 miles, that 500 new meters were placed, 
and that several thousand Welsbach lamps were placed. In order to 
increase the use of gas for cooking purposes the Company decided to 
make stove connections free of cost up to May Ist. A new storage 
holder will be constructed this year. 





THE Kansas City (Mo.) Times recently said that another step towards 
the completion of the Missouri Gas Company’s plant in that city was 
the driving of the ‘‘ final rivet” in the Company’s holder, the ‘largest 
in the United States, it (the holder) having a capacity of over 1,000,000 
cubic feet.”” By the way, the ‘‘ last rivet” was of silver ; wherefore it 
is fair to presume that the gasholder, so far as maximum size is con- 
cerned, bears even a less proportionate ratio to the size of other large 
gasholders than does the Pfefferian idea of the relative values of silver 
and gold just now. 


A BILL introduced in the Ohio Legislature, by Mr. Waddell, has for 
its object the amendment of Section 3,550 of the laws of the State, so as 
to grant to Ohio gas companies ‘‘ all the powers, privileges and fran- 
chises of electric light companies,”’ and providing further that such gas 
companies ‘‘ may lease, purchase, maintain and operate existing electric 
light plants and stations, together with all the fixtures and appliances 
thereunto belonging, including the capital stock, rights and franchises 
of any existing company or companies, person or persons owning the 
same.” 








THE Amherst (Mass.) Gas Company has engaged offices in the build- 
ing known as Hunt’s Block, and will take possession of the same 
March ist. 





At the annual meeting of the Norwich City (Conn.) Gas Company 
the Directors chosen were: Messrs. G. A. Hobart, M>-F. Tyler, G. E. 
Terry, Edward N. Gibbs and A. M. Young; President, E. N. Gibbs; 
Treasurer, M. F. Tyler; Secretary and Assistant Treasurer, A. M. 
Young ; General Manager, Samuel Hurlburt. The Company is about 
to promulgate a new selling schedule, on the inauguration of which 
those who use gas for cooking and heating will have considerable ad- 
vantage over those who use gas for illumination only. 





THE public lighting of this city forthe current year will be performed 
by means of 25,700 gas lamps, 2,972 arc lamps, and 638 naphtha lamps. 





THE executive management of the Hackensack (N. J.) Gas and Elec- 
tric Company, for 1896, is: President, Frank B. Poor ; Vice-President, 
E. A. Pearce ; Secretary, Lemuel Lozier ; Treasurer, W. C. Thomas. 





At the annual meeting of the Evansville (Ind.) Gas and Electric 
Company the Directors elected were: F. G. Reitz, Samuel Bayard, 
R. K. Dunkerson, Thos. E. Garvin, John Gilbert, Jacob Eichel, Jacob 
Weintz and Herman Wilkiemeyer. 





A CORRESPONDENT at Fort Wayne, Ind., says that the Western Gas 
Construction Company, of Fort Wayne, having determined that the 


condition of the oil market warrants the belief that gas engineers will 
favor a greater production of mixed coal and water gas, or straight 
coal gas, than has prevailed for some years, has arranged its works and 
plans to meet any demand that may be made upon it for coal gas appa- 
ratus. The Company has secured the general agency for the Bredel de- 
sign of apparatus, and will also act as agent for the manufacture of the 
Walker ammonia concentrator and sulphate still. The valve output of 
the Company has been such that a part of its shops has been devoted 
exclusively to valve work, and an enlargement of that department is 
now being completed. The general business of the Company so far 
this winter has been sufficiently brisk to often require the operation of 
the shops on an overtime schedule. Its gas engine trade 1s also assum- 
ing importance, and if several of the sales negotiations now underway 
are satisfactorily terminated this branch of its business will be a most 
profitable one. 





WE regret to announce the death, at Swartsville, Col., on January 
11th, of Mr. William B. Durfee. Deceased, who was born in Fall 
River, Mass., Feb. 22d, 1830, having learned the trade of a machinist, 
in the Fall River shops of Messrs Marvell & Davol, eventually entered 
the service of the Fall River Gas Works Company, as Superintendent, 
a position that he held for several years, or until the property came 
under the control of the United Gas Improvement Company. Some 
time afterwards he assumed charge of the plant of the Morristown (N.J.) 
Company, a charge that he subsequently relinquished because of fail- 
ing health. Hesubsequently journeyed to Colorado, making h's home 
with his son, Joseph Durfee, who is in charge there of a valuable min- 
ing property owned by the Messrs. Ayer, of Lowell, Mass. Deceased 
was at one time a prominent member of the New England Association 
of Gas Engineers and took a lively interest in its proceedings. He was 
a man of sterling character, who enjoyed the respect and confidence of 
his associates. His widow and two sons survive him. Interment was 
made at Fall River, Mass. 





THE Bristol Company, of Waterbury, Conn., manufactures over 100 
varieties of instruments for recording different ranges of pressure and 
temperature—gaseous, electric, atmospheric, etc. 





At the annual meeting of the Iowa City (Iowa) Gas Light Company 
the following Directors were elected : C. H. B. Carter, J. N. Coldren, 
Max Mayer, D. F. Sawyer and T. C. Carson. The only change is in 
the substitution of Mr. Sawyer for Judge Hayes. 





Mr. WILuIAM T. Morris, President and Treasurer of the Penn Yan 
(N. Y.) Gas Light Company, informs us that he has purchased more 
than a controlling interest in the shares of the Hornell Gas Light Com- 
pany, of Hornellsville, N. Y., and assumed possession of the property 
on January 30th. During the coming season the plant will be thor- 
oughly overhauled and considerably enlarged. It is, of course, hardly 
necessary to add that Mr. Morris will vigorously push the business, and 
the people of Hornellsville are fortunate in having their gas supply 
come into the control of the gentleman named. 





THE main system of the Cohoes (N. Y.) Gas Light Company has been 
extended to and through the streets of the Fifth ward of that city. 





At the annual meeting of the Shenandoah (Pa.) Gas Light Company 
the following officers were elected : Directors, J. 8. Kistler, J. S. Cal- 
len, H. W. Titman, P. J. Gaugham, J. M. Robbins, S. A. Beddall, Geo. 
W. Beddall, H. A. Swalm and L. J. Wilkinson; President, J. S. Kis- 
tler ; Treasurer, S. A. Beddall; Secretary, R. M. Dengler; Superin- 
tendent and Collector, E. Anstock. The same gentlemen also manage 
the affairs of the Shenandoah Electric Illuminating Company and the 
Shenandoah Heat and Power Company. 





Tue McKeesport (Pa.) Times says that the project of the Union Gas 
Company, which was formed some months ago with a great flourish to 
manufacture fuel gas for the supply of McKeesport and vicinity, has 
virtually been abandoned. 





WE understand that an agreement has been reached whereby all the 
lighting and power interests of Wichita, Kas., are to be under one 
proprietorship and management. 





THE annual election of the Laclede Gas Light Company’s share- 
holders resulted in the choice of the following Directors : Emerson Mc- 
Millin, F. Edey, Geo. A. Madill, Isaac H. Lionberger, J. C, Van 
Blarcom, L. H. Conn, James Campbell, Peter Nicholson and Alex. 


(Continued on page 175.) 
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(Continued from page 174.) 
Ross. The Directors subsequently named the 
following officers: President, E. McMillin ; 
Vice-President, James Campbell; Secretary 
and General Manager, Alexander Ross ; Treas- 
urer, J. D. Thompson. 








Messrs. GEORGE W. WriGHT, E.W. Moore, 
E. S. Templeton, J. B. Hoge and R. G. Miller, 
have purchased the plant and franchise of the 
Ashtabula (O.) Gas Light Company. Mr. 
Wright and his associates will convert the 
works system to that of the type just completed 
at Lorain, O., which latter plant is also con- 
trolled by them. 





AT the annual meéting of the Warren County 
Gas Company, of Phillipsburg, N. J., the offi- 
cers chosen were: Directors, John Franks, 
Samuel Thomas, William M. Davis, David L. 
Siefert, Andrew Smith, John H. Hagerty and 
David Mixsell ; President, John Franks ; Sec- 
retary and Treasurer, David Mixsell; Superin- 
tendent, Valentine Weaver. 








DuRING the year 1895 the Westfield (Mass.) 
Gas Company completed notable additions to 
and renewals of its main system. 








GEORGE J. WEST, as attorney for Arthur A. 
Barney, has instituted a suit for damages, in the 
sum of $15,000, against the Providence (R. I.) 
Gas Company. Barney, who was a conductor 
on one of the Providence trolley lines of rail- 
way, was last summer operating an open car, 
and while standing on the side platform thereof 
was struck by an uncovered and unused gas 
service pipe that projected from the ground. 
He wasseverely injured and asks compensation 
for his sufferings. The affidavit recites also 
that the service was owned by the Gas Com- 
pany. 








Powdered Coal Firing. 





The Engineer says that Messrs. Bryan Don- 
kin & Co., Bermondsey, London, S. E., are 
now experimenting with the Wegener system 
of firing. Small sacks of powdered coal weigh- 


ing about half a hundredweight are put into a 
conical hopper. The powdered coal gradually 
falls out of the sacks, as required, into the hop- 
per, and then on toasieve about 54 inches in 
diameter,‘ with small openingsin it. The pow- 
dered coal would not go through this sieve 
with certainty without continual tapping, and 
this is done in the following way. Immediately 
beneath the hopper, and level with the boiler 
house floor, is an air pipe about 20 inches in 
diameter, through which nearly all the air for 
combustion enters. As it enters it is made to 
pass through the blades of an air wheel or tur- 
bine, and this passage of the air causes the lat- 
ter to revolve like a smoke jack. On the axis 
of this air wheel thereis a little knocker which 
taps the sieve about 150 or 250 times a minute, 
causing the powdered coal to descend vertically 
through the sieve, meeting the air for combus- 
tion as it ascends vertically. The powdered 
coal andair for proper combustion in this way 
get mixed thoroughly together and pass on into 
the boiler flue, each particle of coal being sur- 
rounded by air. There is no grate and there 
are no fire doors, and the stoking simply con- 
sists of putting a sack of powdered coal from 
time to time into the top of the hopper and see- 
ing that the right amvunt of air is going in for 
combustion. If there is not sufficient air for 
proper combustion entering through the main 
opening, as seen by a little smoke, there are 
two smaller pipes where additional air can be 
admitted, each kind of coal requiring a some- 
what different amount of air. Theonly object 
of the air wheel revolving, from 50 to 80 revo- 
lutions per minute, is to shake the sieve and 
cause the powdered fuel to go into the furnace 
in the quantity desired. When more steam 
and coal are desired a greater knock is given 
to the sieve and more powdered coal is burnt; 
when less is required a less shake is necessary. 
A screw adjustment for knocking is provided 
to regulate the amount of coal entering, which 
is done by turning with two fingers a 4-inch 
thumbscrew. The only duty of the attendant 
isto put the sacks of coal’ into the hopper and 
he ascends a short ladder to do this. He also 
has to regulate the amount of air for combus- 
tion, and then there is no smoke. He can, 
therefore, attend to several boilers. An anal- 
ysis of gases of combustion proves that the 
combustion is excellent and the amount of 
CO, ismuch higher than with ordinary fur- 
naces. 








Annealing Wires by Electricity. 





Stahl und Eisen describes a method of an- 
nealing wire by electricity, devised by Messrs. 
Lagrange & Hoho for the hand-drawn wire at 
the works of H. A. & W. Dresler, at Creuz- 
thal, in Westphalia. The system adopted by 
Lagrange & Hoho of heating metals by the re- 
sistance to conductivity offered by an envelope 
of hydrogen produced by electrolysis consists 
of an electrolyzing tank containing a weak so- 
lution of salt in water, with a surface covering 
of petroleum. A plate of lead near the bottom 
of the tank, connected with the positive pole, 
forms the cathode, while the hard wire is guid- 
ed through the tank parallel to the cathode by 
two insulated rollers immersed at about half 
the depth of the fluid. As it passes downward 
it relieves the current from the negative pole 
by a roller contact, similar to that of an over- 
head electric railway, and sets up decomposi- 
tion in water, with an accumulation of hydro- 
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gen round it. This causes it to become red-hot 
from increased resistance to the current ; it is 
softened without becoming oxidized, as, on 
passing the second roller, it is cooled by the up- 
per part of the bath and protecting cover of pe- 
troleum on the top. The tension of current is 
about 200 volts, and the operations of pickling 
and mashing are not necessary. ° 








The Market for Gas Securities. 





The feature in city gas share trading for the 
week was a sharp rise in Consolidated, which, 
on the announcement of the election of the Di- 
rectors for the ensuing year, sold up to 1574. 
To-day (Friday) the opening figures were 154 to 
156. The Directors are: H. E. Gawtry, Sam. 
Sloane, J. P, Huggins, Wm. Rockefeller, R. G. 
Rolston, M. Taylor Pyne, Geo. F. Baker, Jas. 
Stillman, H. H. Anderson, Stephen S. Palmer, 
Alex. T. Van Nest and H. D. Auchincloss. 
These names are very significant of great 
changes to come in the manner and method of 
the gas supply of this-city. The new deal in 
the Equitable Company, too, is portentious. 
Mutual is very strong, at 230 bid ; in fact, all 
city shares are positively buoyant. Brooklyn 
Union has been marked up to 79 bid. Chicago 
gas is steady, and the progress of the scheme 
for organization is said to be satisfactory to the 
syndicate in control. Baltimore gas is very 
weak, at 554 to 56. Newark (N. J.) gas is 
strong, at 93 to 98. Consumers, of Jersey City, 
ig again on the mend. It looks cheap at the 
figures quoted. 








Gas Stocks. 





Quotations by Cochran & Close, Brokers and 
Dealers in Gas Stocks, 


35 Watt St., New York City. 


Fresrvuary 3. 
{=> All communications will receive particular attention 
{> The following quotations are based on the par value 
of $100 per share. 


N. ¥. City Companies. Capital. Par. Bid. Asked. 


Consolidated.....cecccsesees $35,480,000 100 154 156 
CIE icc ctccacactsadindsce 500,000 50 150 a 
ae Coe ererrr rrr 220,000 ‘ts 100 
Equitable........cccccccccee 4,000,000 100 200 
Bowdla, OW. << cnccccdonses 1,000,000 1,000 05 
bie ist Con. 5's... 2,300,000 1,000 114 P 
Metropolitan Bonds ....... 658,000 me 108 = 112 
Mintel. cccccccccensccesssses 3,500,000 100 230 pe 
FOU snckccccccucede 1,500,000 1,000 100 102 
Municipal Bonds..........++ 750,000 a wa 
NomGhOOt visecesecddccccaece 150,000 50 79 8014 
= BO iiicaccidesae 150,000 1,000 ais 98 
New York and East River.. 5,000,000 100 34 36 
Preferred .....cccccccces 2,000,000 100 66 72 
Bonds Ist 5’S........000 3,500,000 1,000 98 100 
* 1st Con, 5S. ..ccce 1,500,000 ama St 86 
Richmond Co., 8. I......... 348,650 50 50 
ba Bonds....... 100,000 1,000 7a 
Standard. .....cccccccccccece 5,000,000 100 71 
Preferred ......s00.. soos 5,000,000 100 107% 


Bonds, 1st Mortgage, 5’s_ 1,500,000 1,000 109 
Yonkers ....ccccccccccccscce 


Out-of-Town Companies. 


Brooklyn-Union .......++++ 15,000,000 100 79 80 
se “Bonds (5's) 15,000,000 1,000 105% 106 
Bay State.......seeceees-- 5,000,000 50 19 24 
a Income Bonds..... 2,000,000 1,000 30 
Boston United Gas Co.-- 
1st Series S. F. Trust.... 7,000,000 1,000 ? 79% 
s:.* * ** 4... 8,000,000 1,000 5144 C58 
Buffalo Mutual............. 750,000 100 125 “4 
- Bonds....... 200,000 1,000 9% 100 
Central, San Francisco..... 2,000,000 oe 95 a 
Chicago Gas Co.........0008 25,000,000 100 645g 6434 


Chicago Gas Lt. & Coke Co. 

Guaranteed Gold Bonds. 7,650,000 1,000 9% 94% 
CORMAN is cccsccecccceccce 1,069,000 - 664% 87 
94 
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Consumers. Jersey City.... 2,000,000 100 75 80 SCRUBBERS AND CONDENSERS. 

“ _ Bonds.......... 600,000 1,000 100 G. Shepard Page's Sons, New York City.......... a 
Cincinnati G. & C.Co....... 7,000,000 100 201 = :. | RD. Wood & Co., Phila., P&.........sssssesesesseeeeeees 194 
Consumers, Toronto........ 1,600,000 50 164}4 187 | James R. Floyd & Sons, New York City ........sseseee0s 196 
Capital,Secramento........ 500,000 80 41 | Continental Iron Works, Brooklyn, N. Y.....-.sssssee0+. 194 

Bonds (6's)......... vs» 130,000. =~ -» —s»_‘ | Gas Engineering Co., Pittsburgh, Pa............. pean 192 
Consolidated, Baltimore.... 11,000,000 100 55 56 
Mortgage, 6’s..........+ 3,600,000 107 3: 107% REGENERATIVE FURNACES. 
Chesapeake, ist 6's. 1,000,000 a Bartlett, Hayward & Co., Baltimore, Md........ poheewens 198 
Equitable, ist 6's. ...... 910,000 Pred, Brodel, Milwaukked, Wis....cccccccccccccccessccouce 191 
Consolidated, ist 5’s........ 1,490,000 os J. H. Gautier & Co., Jersey City, N. J....cccccccceccceeess 191 
Detroit ........ Seosssbasawns 4,000,000 os ‘a 29 Parker-Russell Mining and Mfg. Co., St. Louis, Mo...... 190 
** Con. Bonds........+. 4,312,000 _ © 714 7% | Adam Weber, New York City ......cccccccccccccccccecess 190 
Equitabie Gas & Fuel Co., 
Chicago, Bonds........... 2,000,000 1,000 . 101 | TAR AND CARBONIC ACID EXTRACTOR. 
Fort Wayne ........ seceeeee 2,000,000 x 72% 7514 | G. Shepard Page’s Sons, New York City.........sseeseeees 195 

* Bonds........ «+ 2,000,000 :. 84 87 
Eee pate 750,000 2% . AMMONIA CONCENTRATORS. 
Indianapolis...... ..... sevee 2,000,000 187 148. | Michigan Ammonia Works, Detroit, Mich................ 17 

“ Bonds, 6’s...... 2,650,000 ee 101% 10314 | G. Shepard Page’s Sons, New York City ..........000. eee 195 
SOIT esac acneersnies 750,000 20 180 “a Gas Engineering Co., Pittsburgh, Pa............0++ Seeice:> 192 
Lafayette Gas Co., Ind..... 1,000,000 100 78% 8% 

PORES nc raicic buveccise + 1,000,000 1,000 8g 874 GAS METERS. 
TOMBOVIND 65 vk Sasecesveeesee 2,570,000 50 -. RD. | POR FT. Gee S Co., PUMs., Basis svccecccscevccscscces . 160 
Laclede, St. Louis.......... 7,500,000 100 : 20144 2034 | American Meter Co., New York and Philadelphia........ 199 
EES SS eee 2,500,000 100 a 80 | The Goodwin Meter Co., Phila., Pa...... Speen tedonaeeeese 198 
Bonds ......... seecseces 9,084,400 1,000 95144 9534 | Helme & Mcllhenny, Phila., Pa..... heneiarcee boskes cocese 100 
Little Falls, N. Y.... 4 50,000 100 Ry 100. 5D. BRCDONRG BE Oo. AON. Ii Wisk vvscccincaccecvcccicdins 199 
Bonds........ PAPERS 25,000 - 100 =| Nathaniel Tufts, Boston, Mass..... sebveesaeRA) Soo be es. nxee 193 
Montreal, Canada .......... 2,000,000 100 200 p Maryland Meter and Mfg. Co. Baltimore, Md........ coos 106 
Newark,N, J.,GasCo....... 1,000,000 98 06 | Metric Metal Co., Erie, Pa ....... .ccccccccscccccccccccces 197 
. Bonds, 6S .......se0002. 4,000,000 a 128 Keystone Meter Co., Royersford, Pa.........+ sesesreceees ORO 
New Haven.........; sesesee 1,000,000 2 25 The Hillen Meter Co., Brooklyn, N. Y...e....0000--+ sees 199 
co ke | err 2,000,000 4614 
> eee 750,000 i GAS AND WATER PIPES. 
Peoples Gas Lt. & Coke Co., Ohio Pipe Co., Columbus, Ohio........cccccccccsccccccces 10% 
Chicago, Ist Mortgage.... 2,100,000 1,000 108 | M. J. Drummond, New York City.......ccscccssccccess » 19% 
2d 6g wee. 2,500,000 1,000 104 105 | R. D. Wood & Co., Phila., Pa.........eceeecce srccccecees 194 
Peoples, Jersey City...... im 500,000 50 as 175 | Warren Foundry and Machine Co., New York City...... 197 
Dae: Bi Pisixsivecsysss | “eas 25 99. 102 | Donaldson Iron Co., Emaus, Pa..........ccccceceecees oun eee 
Rochester Gas & Elec. Co 2,150,000 50 Ne Addyston Pipe and Steel Co., Cincinnati, O......... a ses See 
Preferred..... pebecsinnbie 2,150,000 50 88 *e 
Consolidated 5's ........ 2,000,000 ..- 8% ° 90 GAS BAGS. 
San Francisco, Cal. ........ 10.000,000- 100 ‘% «72 Peerless Rubber Mfg. Co., New York City.......seseeeees 178 
8t. pone mata veeeee pene 100 = . STEAM BLOWER FOR BURNING BREEZE. 
Extension, 6’s........... 600,000 ‘ oe ni oe NP npntiata sth: sated nkteay om 
General Mortgage, 5’s 2,400,000 s 88 90 GAS COALS. 
Syracuse, N. Y............. 500,000 Ot. Penn Gas Coal Co., Phila., Pa..........s000s Reoessscae soca 
Washington, D. C........ ve» 2,000,000 200 250i. | Perkins & Co., New York City..........ceceeeeesees seesinc ee 
Western, Milwaukee........ 4,000,000 100 633g 6514 | Despard Gas Coal Co., Baltimore, Md........ keenscccenin 189 
Bonds, 5’s...... .... sees 8,556,000 + 87 89 | Westmoreland Coal Co., Phila., Pa....sccceseeesces ceeee 189 
Wilmington, Del........ “ 500,000 50 188 19 | Shaner Coal Co., Philadelphia, Pa....... iceGesvnavancces 178 
Berwind-White Coal Mining Co., New York and Phila... 188 
Ad " 9 a > Henry C. Scheel, New York City.....ccccccsscosscccceces 189 
vertisers WL. CANNEL COALS. 
Perkins & Co., Now York Clty... .ccccccccccsccccccee coos 188 
GAS ENGINEERS. Henry C. Scheel, New York City......0.0.-..scoceccceces 189 
Page 
Jos. R. Thomas, New York City......cccccsccscssseess we. 196 GAS ENRICHERS. 
Wm. Henry White, New York City SOR ee veseees 195 | Standard Oil Co., New York City......... paeeioks cence soos 180 
Fred. Bredel, Milwaukee, Wis..........0.00++ Seenawouae en 191 |} The Sun Oil Co., Pittsburgh, Pa.........s.sseeeeee coves 189 
H. C. Slaney, Brooklyn, N. Y............ Se CaS 195 | W. H. Townsend, New York City............sccsecccecees 177 
Geo. R. Rowland, New York City.........scscscsccecececs 195 
The Western (ias Construction Co., Fort Wayne, Ind.... 186 COKE CRUSHER. 
Humphreys & Glasgow, New York City..........e000.05- Sb 7 CO. WE, Tae, CONG, Fs oe 0 vines vcncessesccecessccwecs 189 
T. G. Lansden, St. Louis, Mo............e008 onvevessonuees 195 
W. P. Elliott, New York City.............000+ eadetue: «coe ane CONVEYING MACHINERY. 
American Gas Co., Phila., Pa........... sRiperbaresaceeee 177 | C. W. Hunt Company, N. Y. City......ssceeceseeseseeeess 178 
CHEMISTS. GAS GAUGES. 
Herman Poole, New York City............ chs acbaned leew 178 | The Bristol Co., Waterbury, Conn........ a ey 1%? 
ee GAS GOVERNORS 
= Se 
Bartlett, Hayward & Co., Baltimore, Md.......... saenews 198 Connelly Iron Sponge and Governor Co., New York City. 187 
United Gas Improvement Co., Phila., Pa.......ssseseeee. 185 Isbell-Porte: 
orter Co., New York City.......... piwbanceete a5 Oe 
Burdett Loomis, Hartford, Conn......... angenones sepeeus 194 | he Wilder Mfg. Co., Phila., Pa 178 
National Gas and Water Co., Chicago, Ills................ 187 gat MUR age ee es pes 
Economical Gas Apparatus Construct'n Co., Toronto,Ont. 193 . 
SELF-SEALING MOUTHPIECE DOORS. 
Tho Western Gan Copetenenes Cn, Fash Ways, Sed... TS} 5 os sster Company, Now Vout GM .seces.....00. seve 194 
GAS WORKS APPARATUS AND Continental Iron Works, Brooklyn, N. Y........ssse00+. 194 
CONSTRUCTION. G. Shepard Page’s Sons, New York City..... pagan Wiens 195 
James R. Floyd & Sons, New York City...... Sreccesonece 200 
Continental Iron Works, Brooklyn, N. Y...........eee00s 194 samp se ngie-cneneap~llnciigy “eames 
Deily & Fowler, Phila., Pa.........0000... RE | san | 2° S: Srattet S Oo, Seay CNY. Bed. .0.0000..0-..- soos aD 
Kerr Murray Mfg. Co., Fort Wayne, Ind...... anon 192 B. Kreischer & Sons, New York City........ ieninicileuteaed 190 
Stacey Mfg. Co., Cincinnati, Ohio...........00....ce64-++. $95 | AA0me Weter, How Terk Ciiy ........... sresvsasenees mm 
Bartlett, Hayward & Co., Baltimore, Md............. 198 Laclede Firebrick Mfg. Co., St. Louis, Mo.. pasvscueeeveeae 190 
Davis and Farnum Mfg. Co., Waltham, Mass............. 192 Cyrus Borgner, Phila., P@ ..rcccccccccccccccee PETTY TTeT TC 190 
R. D. Wood & Co., Phila., Pa.........sseseseseceee I os evens teeta ae snancavecsenewons ro 
eury Maurer , New York City........ ‘cmtawonek 
—_ manana poo agg WEE ONY -crrrvenreoreee ‘++ It | Baltimore Retort and Firebrick Co., Baltimore, Md...... 190 
United Gas Improvement Co., Phila., Pa............. voce B05 | Teen eee Mining and Tty. Co.,.08. Louls, Mo....... 189 
Berlin Iron Bridge Co., East Berlin, I ee 2. wees 182 Brooklyn Firebrick Works, Brooklyn, N. Y...........+++. 190 
National Gas and Water Co., Chicago, Ills.............. oo MT NTS. 
Economical Gas Apparatus Construct’n Co., Toronto, Ont. 193 — » 
The Western Gas Construction Co., Fort Wayne, Ind.... 186 C. L. Gerould & Co., Mount Vernon, N. Y.........0++- eooe 190 
Humphreys & Glasgow, New York City........00....005 . 182 
Gas Engineering Co., Pittsburgh, Pa............ss0000... 192 INCANDESCENT GAS LAMPS. 
American Gas Co., Phila., Pa.. Pee eer ereseseees seeereeve - 177 Welsbach Light Co., Gloucester, N. J eecee Pee eeeeereeeseee 179 





MICA GOODS. 


The Mice Mfg. Co., New York City..cccccccccsccsccsccece 127 


BURNERS, 
©. A. Getneaeen., Bais. icsc sccccsovcsovecscescocessa. 106 
George Bray & Co., Leeds, England.......cccessceesseess 179 
Theo. Clough, Dobbs Ferry, N. Y..... eoccss coccccccccss 178 


LAVA GAS TIPS. 


D. M. Steward Mfg. Co., Chattanooga, Tenn.......¢0.... 178 


GAS TUBING. 
New York Gas Tubing Co.. New York City..............- 178 
J. C. Granger, New York City «...cccces ssecncecsecs dave. 206 


PURIFYING MATERIALS. 
Connelly Iron Sponge and Governor Co., New York City 187 
Greenpoint Chemical Works, Brooklyn, N. Y........ coos 187 


Henry W. Douglas, Ann Arbor, Mich.........cceseseeeess 187 
EXHAUSTERS. 
The P. H. & F. M. Roots Co., Connersville, Ind....... ... 184 
Isbell-Porter Company, New York City............ steer 2 
Connelly Iron Sponge and Governor Co., New York City 187 
VALVES. 
Ludlow Valve Manufacturing Co., Troy, N.Y............ 186 
Chapman Valve Manufacturing Co., Boston, Mass....... 186 
B.D. Wood & Co:, Phila:, Pa..cccccsccecee waketsdiwecesce Ie 
Continental Iron Works, Brooklyn, N. Y.......5+.  .. 000+ 194 
The P. H. & F. M. Roots Co., Connersville, Ind... iccuccs aan 
Isbell-Porter Co., New York City......cccccccccccccccese. 194 
The Western Gas Construction Co., Fort Wayne, Ind.... 186 
ELECTRICAL acne 
Wm. Henry White, New York City........scccesceeeesss 195 
GAS ENGINES. 
Otto Gas Engine Works, Phila., Pa ..........0.seeeseeees 200 
The American Gas Engine Co., Phila., Pa...... . 170 
ENGINES AND BOILERS. 

The Hazelton Boiler Company, New York City...... eves 108 
W. G. & G. Greenfield, East Newark, N. J.........eeseees 196 
PURIFIER SCREENS. 

John Cabot, New York City ............... Chicerabsecene 191 
GAS STOVES. 

American Meter Co., New York and Philadelphia.... 183 
The Goodwin Meter Co., Phila., Pa......... peecegecccceccs 100 
George M. Clark & Co., Chicago, Ills............ Svcaeaccs, aun 
Maryland Meter and Manufacturing Co., Baltimore, Md.. 198 
William M. Crane & Co., New York City.............000. 1069 
Keystone Meter Co., Royersford, Pa........s.ss.s.seeeeee 198 
A. Weiskittel & Son, Baltimore, Md..........seeeceee-- 584 
CHINA GAS KILNS. 

William M. Crane & Co., New York City.......se00. .-. 1069 
COIN WRAPPERS. 

The Alvord-Bolton Co., Detroit, Mich ........sceeeeeeee+. 177 
GASHOLDER PAINT. 

New York Marine Paint Co., Poughkeepsie, N.Y......... 186 
RED CEDAR TANKS. 

Williams Mfg. Co., Kalamazoo, Mich..........sseesssses 178 
GASHOLDER TANKS. 

J. P. Whittier, Brooklyn, N. Y......... degeseneaen Résisenss: ae 
GASHOLDERS. 

Bartlett, Hayward & Co., Baltimore, Md.............0++. 198 
Continental Iron Works, Brooklyn, N. a Ga Keoepeseceenee Ie 
Deily & Fowler, Philadelphia, Pa......... ree eT TES 196 
Davis & Farnum Mfg. Co.,Waltham, Mass................ 192 
Kerr Murray Mfg. Co., Fort Wayne, Ind............++++++ 192 
Stacey Mfg. Co., Cincinnati, Ohi0. .......0.ceeeseeeeeeees 195 
R. D. Wood & Co., Philadelphia, Pa.........5:-. ess cocce 104 
PATENTS. 

H. B. Willson & Co., Washington, D. C,......eeseeseeeees 189 
licidieediens er 





Gonsulting Engineer. 


An experienced and competent Engineer, thoroughly versed 
in all details relating to the manufacture and distribution of 
gas, will act as Consulting Engineer to a few more companies. 
Concise, accurate, and up to date methods employed, insur- 
ing economical operations and increased dividends. Terms 
moderate. Address ‘A. B. H.,” care this Journal. 


FOR SALE, 


OIL TANKS. 


Two, 50 inches in diameter by 50 feet long ; one, 60 inches in 
diameter by 28 feet long. All in good condition. Address 
THE YALE & TOWNE MFG. CO., 

Branford, Conn. 








1078-2 
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Engagement Desired 
As Superintendent. 


Superintendent in charge of gas works making 17,000,000 
cubic feet per annum desires change of locality. Has been 
with present company five years. Address 

1072-tf “KE. L. M.,” care this Journal. 


WANTED, 
644 x 6% Ft. Station Meter, 


8-inch Connections. 
EAST RIVER GAS COMPANY, 


1072-tf Long Island City, N. Y. 








POSITION WANTED 


As Supt. or Manager of a Gas Works or 
Gas and Electric Light Works. 
Fifteen years’ experience as Manager of Gas Works and six 
years Gas and Electric Light Works. Good reasons for wish- 

ing to change present employment. 
043-tf A ss ‘* Y. B.,”’ care this Journal. 





GOIN! GOIN!! GOIN!!! 


mm, should be neatly and accurately 
Moa wrapped before banking. We 
#2 make the only device that will dc 
y~ it properly. 

give these to their customers. If 





Successful bankers 


ia you prefer to buy, ask any sta- 
tioner for them, or write to us for prices and free samples, 


ALVORD-BOLTON (¢0O., Detrolt. Mich.,U.S.A. 














Position Wanted 


By a trained M.E. 
As Superintendent of Works, 


Seven years Superintendent of Montreal Gas Works. Cause 

of leaving, change of administration. Best of references. 
Address JAS. GREENAWAY, 

1077-1 55 East 11th Street, N. Y. City. 


WANTED, 


Four Purifying Boxes, about 10x 12 ft. Also 








Rotary Exhauster, with Engine, 8-Inch 
Connections. 


1078-8 Address “‘ M.,”’ care this Journal. 









NO EXTRA LABOR OR 
OPERATING EX- 














~ WILBUR H. TOWNSEND, ~ 


BROKER AND DEALER IN 


Naphthas, Gas and Fuel Oils and Crude 


Petroleum for Gas Companies. 
Room 164, 29 Broadway, N.Y. City, 








Gas ana Water Works Extensions. 
PIPE LAYING un¥ku%%cr A SPECIALTY. 


Competent Divers for Submarine Work sent to any part of the United States. 


W. P. ELLIOTT, G.s Engr. & Contractor, Room 115, No. 115 Broadway, N. Y. City. 


Mica Canopies 
AND CHIMNEYS 


For Welsbach Lights. 


Send for Catalog and 
Discounts. 


KK 


The Mica Mfg. Co., 


MICASMITHS, 


No. 88 Fultoa St., 
N. ¥. City. 














O~<~mZ3=—-I0Q +O—-sS 











"pecorping PRESSURE GAUGE 


For Continuous Records of 





; Simple in Construction, 

r Accurate in Operation, 
fj Low in Price, 

Fully Guaranteed. 


Send for Circulars. 


THE BRISTOL CO. 


Waterbury, Conn. 








Received Medal at World's Columbian Exposition. 








THE AMERICAN GAS COMPANY, 





222 South Third Street, Philadelphia. 





The American Gas Company owns, operates, buys and leases Gas 





Works. 


The Company is also prepared to undertake construction work 





of all kinds, especially the installation or extension of plants for the man- 





ufacture of gas from 


caking coal. 


The attention of Gas Managers is 





especially called to the many improvements in this method of manufac- 





ture instituted during the past fifteen years, and the extremely low cost 





at present of coal gas. 





Correspondence upon this subject is respectfully solicited. Address 





GEO. G. RAMSDELL, 


General Manager. 





Street Gas Pressure. 
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Patent Lava Gas Tips. 
f 1) UNIFORMITY 
GUARANTEED. (3 


ALL SIZES 
AND SHAPES. 


D. "M. STEWARD MFG. CO., 


“CHATTANOOGA. TENN. 





Red Cedar 
= TANKS. 


Cylinders and Caissons Rae 


of PINE or CYPRESS. Any size. 
WILLIAMS MFG. CO., Kalamazoo, Mich. 





eer St., New York. 
37 Monadnock Bldg., Chi ago. 
36 S. Market St., Boston, 

321 Vine St., Phila, 














J.C. C. GRANGER, wotis7iom 






Mantfr. of ~ P A T. 
GAS “ END CAS 
STOVE pee |= TUBE. 
TUBING. ey, Patent Portable 
Se S) es Tubing. 
Best Quality. levator Tubing. 


582 to 588 Hudson Street, New York City, 





Peerless Patent 
Improved Gas Bag 





These Gas Bags are used to stop the flow of gas while re- 
pairing or making alterations in gas mains. There have been 
numerous cases of workmen being badly injured, and some- 
times fatally, by the escape of gas resulting from the burst- 


ing of a bag, and our patent improvement is designed to 


obviate such calamities. The indicator A shows unerringly 
when the bag has been sufficienty inflated to pack the main, 
and when the pumping should be stopped. Our Bags are 
made of a rubber stock especially prepared to admit of great 
distension, and to resist the action of Oils, Gases, Naphtha 
and other residuum in the mains, and they are made with 
lapped joints, which adds greatly to their strength. 

> Gas Bag, each, “- ry Gas Bag, each, a 4-4 

: “ “ “ a3 = = “ “ Bh} 


6 “ “ “ . 4 2: “ “ “ 17.00 
iz “3 * 27.50 


The cine Co, 









=... If You Want the Best GAS-TIGHT Tubing, 


a) 
BUY OF THE 


771-779 Greenwich St., N. Y. 
GUARANTEED NOT TO STIFFEN. Makers of All Kinds of Flexible Tubing. 








16 Warren St., N. Y. City. 


HERMAN POOLE * Chemieal Engineer, 


323 West 34th Street, N. Y. City, 
Makes a Specialty of 


PURIFICATION 
And the Utilization of Waste Products in Gas Manufacture. 


THEO. CLOUD GF, 


MANUFACTURER OF 


Clough’s Patent Adjustable Gas Burners, Maxim Burners for 
Gasoline Gas Machines, Natural Gas Burners. 


E.H.Nickel Tips for water Gas. 


Iron Burners of Every Description. Prices and Catalogue on Application, 


THEO. CLOUGH - - - - - Dobbs Ferry, N. Y. 


GC. W. HUNT GOMPANY. 


COKE CARS for Gas Works, 
TIP CARS for Carrying Ashes, 
CHARGING CARS for Bringing Coal 
from the Storage Bins to Boiler 
Room and Retort Houses. 


INDUSTRIAL RAILWAYS 


Specially designed for handling material 
in and around 


Gas Works, Coal Yards, Factories, Etc., Etc. 
NEW YORK. 





























THE HUNT TIP CAR. 


45 BROADWAY, -— ss 








O0OS CSCO SESE OO ESEE EHS OOOOOEOOOOCSOO OOOH SHES EESEHEOE REDS HH DORE POOOO® 





WILDER’S VOLUMETRIC GOVERNORS. 


They control the pressure at the burner, and deliver the quantity for which they are set regardless of high 


WELSBACH LIGHTS are fully controlled, and the go 
manties and chimneys. Thousands are already in use. Srders may be given to the Welsbach Co., or sent to ourselves. 


THE WILDER MANFG. CO., - 
Coccccceccccccccccccecccccccccccccccc;co;eccceeoceeoccoocceoceesooeee 


createsr IMPROVEMENT IN GAS LIGHTING 


Has been made by 


or low pressure in the supply. 
vernors soon pay for themselves by preventing the breaking of 


816-822 Cherry St., PHILADELPHIA. 








The 


Celebrated 


SHANER GAS COAL 


Is Mined and Shipped from the 





CORRESPONDENCE SOLICITED. 


Best Gas Coal Basin in Pennsylvania. 





SHANEB COAL CO., - 1326 Chestnut Street, Philadelphia. 
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The Improved 


Welsbach Light. 











No. 31! Burner, with Nos, 10 and 43 Shades. 
Made by the 


Welsbach Light rae 
Gloucester City, N. J. = 


Sole Manufacturers for the United States. 





No. 31 Burner, with No. 74 Shade. 








Bray’s Patent “Enamel” Gas Burners. 


Bray's ‘‘Special” and -‘‘Adjustable” Burners 


Are the Cheapest, Most Economical and Most Durable in existence, and will, at 
their REDUCED se iy save theis cost in gas alone in forty hours’ use. 








Union Jet. Slit Union, Sitentass Adjustable, 


The ‘*Specials’’ are made to Suit Low and High Pressures. The ‘‘Adjustables’”’ 
consist of two Burners screwed together, the sizes of which can be arranged 
to suit any Pressure and Consumption. For full description see Catalogue. 


See that ‘*Bray’s Special’? or ‘‘Bray’s Adjustable’’ is stamped on each kind of Burner. 


ACETYLENE AND RICH OIL GASES.—We now make Burners suitable for use with these Gases. 


TO BE HAD OF DEALERS THROUCHOUT THE STATES. 


IN NEW YORK: E. P. Gleason Manufacturing Co., 181 to 189 Mercer St. Graham Anderson, 118 Walker Street. 
IN BOSTON, MASS.: Waldo Brothers, 88 Water Street. 
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WM. W. GOODWIN, Prest. 


THE AMERIGAN GAS ENGINE GO., 
The Double-Acting Gas Engine, 





Tandem 
Cylinder. 
Impulse 
Every 
Stroke. 

100 to 1,000 
Horse Power. 


For Central 
Stations and 
all work 
requiring 
extreme 
steadiness. 


ESSENTIAL PRINCIPLE.—An impulse at each end. of piston; using half force to each impulse; doubling 
the steadiness; reducing the wear on moving parts, and weight for given power. CONSTRUCTION. 
rod works through stuffing box in front end of cylinder, and connecting rod is carried in a cross-head working in a 
slide in frame, as in ordinary steam engine practice. All valves are of the poppet type, operated by cams on a single 
cam-shaft, giving positive movement to every working part. Tube or electric ignition. RESULT.—An engine of 
extreme simplicity and steadiness of action, the even wear on the cylinder and all working parts assuring increased 
economy, long life, and minimum cost in repairs. IRECORD.—Successful and constant use in Great Britain for 
the past eight years. Address 





O. N. CULDLIN, V.-Prest. & Treas. H. B. GOODWIN, Sec. ERNEST F. LLOYD, Asst. Sec 


MANUFACTURERS OF 


Under the Patents of Griffin, and Dick, Kerr & Co., of London and Kilmarnock. 


RR 





Single Cylinder. 


{mpulse Every Revolu- 
tion. 


(Two Strokes.) 
15 to 500 Horse Power. 


For General Work and 
Isolated Electric Plants. 


RR 








The piston 


W. W. GOODWIN, President, Lock Box 718, Philadelphia, Pa., or | 
THE WESTERN GAS CONSTRUCTION CO; Bldrs,& Gen. Agts. Fort Wavne Ino. 
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AKA 


el Gas Heaters 


and Radiators. 


54 Styles. From $4 to $30. 


The Finest and 
Largest Line in 
the World . 


Many 
New 
Designs. 





It Will Pay You to Have the Jewel Gatalog. 





GEORGE M. CLARK & COMPANY, 


MAKERS, 


149-161 Superior Street, Chicago. 


Eastern Agency, 152-154 West 23d Street, N. Y. City. 








SCIEN TIEIC BOOoOF Ss. 





GAS MANUFACTURE, by William Richards. 4to., with THE MANAGEMENT OF SMALL GAS WORKS. By | AMERICAN PLUMBING. By Alfred Revill. 


numerous Engravings and Plates, in Cloth binding. $12. 
TECHNICAL GAS ANALYSIS. $3. 
GAS CONSUMER'S GUIDE. $1. 
GAS CONSUMER'S HANDYBOOK, by Wm. Richards, C.E. 
20 cents. 


PRACTICAL TREATISE ON HEAT AND VENTILATION, 
with Special Relation to Illuminating, Heating and Cook- 
ing by Gas. By E. E. Perkins. $1.25, 


CHEMISTRY OF ILLUMINATING GAS. By Norton H. 
Humphrys. $2.40. | 

PRACTICAL TREATISE ON HEAT By Thomas Box. 2d 
edition. $5. 

PRACTICAL PHOTOMETRY: A Guide to the Study of the 
Measurement of Light. By W. J. Dibdin. $3. 

CHEMICAL TECHNOLOGY. $7. 


IRONWORK: Practical Designing of Structural Ironwork. 
By H. Adams. $3.50. 


GAS WORKS: Their Arrangement, Construction, Plant and 
Machinery. $5. 

COAL: Its History and Use. By Prof.Thorpe. $3.50. 

THE GAS WORKS OF LONDON. By Colburn. 60 cents, 

HEAT A MODE OF MOTION. By John Tyndall. $2.50. | 


- 


C. J. R. Humphreys. $1. 
Lee. 40 cents. 
THEORY OF HEAT. By J. Clerk-Maxwell. $1.50. 


AMMONIA AND AMMONIUM COMPOUNDS. By Dr. R. | 
Arnold. $2. 


DIGEST OF GAS LAW. 


DISTILLATION 
LIQUOR. By Geo. Lunge. New edition. $12.50. 


, MANUAL FOR GAS ENGINEERING STUDENTS. By D. 


$5. 


OF COAL TAR AND AMMONIACAL | 


$2. 


CEMENT; A Manual of Lime and Cement, their Treatmen 


and Use in Construction. By A. H. Heath. $2.50. 


ELECTRICITY. 


| ELEMENTS OF ELECTRIC LIGHTING, Including Electric 
Generation, Measurement, Storage and Distribution. By 
Philip Atkinson. $1.50. 


A TREATISE ON THE COMPARATIVE COMMERCIAL | | ELECTRIC TRANSMISSION OF ENERGY. By G. Knapp 


VALUES OF GAS COALS AND CANNELS. By D. A. 
Graham. $3. 


THE AMERICAN GAS ENGINEER AND SUPERINTEND- 
ENT’S HANDBOOK. By William Mooney. $3. 


A TEXT BOOK OF INORGANIC CHEMISTRY. By Prof. 
Victor Von Richter. $2. 


ILLUMINATING AND HEATING GAS. By W. Burns. $1.50 


HANDBOOK FOR MECHANICAL ENGINEERS. By H. 


Adams. $2.50. 
FUEL AND ITS APPLICATIONS. $7.50. 
TREATISE ON MASONRY CONSTRUCTION. Baker. $5. 


GAS ENGINEER'S LApomasOns HANDBOOK. By Jno. 
Hornby, F.1.C. $2.50, 


GAS LIGHTING AND GAs FITTING. By W. P. Gerhard. 
50 cents. 





| ELECTRICIAN’S POCKETBOOK. By Monroe and Jamie 
son. $2.50. 


MAGNETISM AND ELECTRICITY. By J.Overend. 40 cts. 


DYNAMO BUILDING. By F. W. Walker. 50 cents. 

DOMESTIC ELECTRICITY FOR AMATEURS. By E. 
Hospitalier $2.50. 

PRACTICAL MANAGEMENT OF DYNAMOS AND MO 
TORS. $1. 

PRACTICAL GUIDE TO THE TESTING OF INSULATED 
WIRES AND CABLES. $1. 

ELECTRIC LIGHT FITTING. $2. 

PRACTICAL ELECTRICITY. $2.50. 


ELECTRICITY FOR ENGINEERS. $2.50. 


The above will be forwarded by express, upon receipt of price. If sent by mail, postage must be added to 
above prices. We take especial pains in seeuriag and forwarding any other Works that may be desired, upon 
receipt of order. All remittances should be made by check, draft, or post office money order. 


A. M. CALLENDER & CO., 32 Pine Street, New York. 
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CHAS. M. JARVIS, Prest. & Chief Engineer. BURR K. FIELD, Vice-President. GEO. H. SAGE, Secretary. FRANK L. WILCOX, Treasurer. 


% BERLIN IRON BRIDGE CO. 


Engineers, Architects, and Builders of Iron and Steel Structures. 
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| 
The above illustration is taken direct from a photograph, and shows a Riveted Lattice Highway Bridge, designed and built by us at West 
Dummerston, Vt. It consists of one span of 200 feet, with a roadway 14 feet wide in the clear. 


4 
ee 








Write for Illustrated Catalogue. 


Office and Works, No. 6 Railroad Avenue, East Berlin, Conn. 














Avex. C. HumPHRers, M.E., ARTHUR G. GLASGow, M.E., 
MANHATTAN LIFE BUILDING, CABLE ADDRESS, 9 VICTORIA ST., 
(64 BroapDwary,) LONDON & NEW YORK, LONDON, S&S. w., 
NEW YORK. ““HUMGLAS."" ENGLAND. 


HUMPHREYS @€ GLASGOW, 


CONTRACTING AND CONSULTING 


GAS ENGINEERS. 





WATER GAS PLANT A SPECIALTY. 
GAS PROPERTIES EXAMINED AND VALUED. 
ADVICE AS TO IMPROVEMENT OF GAS PROPERTIES AND MANAGEMENT. 


THE MANAGEMENT OF SMALL GAS WORKS. 


By C. J. R. HUMPHREYS. 
Frice $1. 


A. M. CALLENDER & CO., No, 32 Pine Street New York 
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(Copyrighted, 1894, by the AMERICAN METER Co. 


AMERICAN METER C0. 


ESTABLISHED 1834. INCORPORATED 1863. 
NEW YORK AND PHILADELPHIA, 
CHICAGO, ST. LOUIS, 
SAN FRANCISCO. 














PUBLIC LIGHTING TABLE. 


FEBRUARY, 1896. 





























Table No. 2 

Table No. 1. NEW YORK 
FOLLOWING TIE CITY. 
MOON. ALL Nieut 
LIGHTING. 


Day oF WEEK. 


E .tin- 


Light. ‘camel Light. guish. 








es 
2 v 


-.M 
.50 PM| 9.20 PM ~ aS 
5.50 10.40 5.05 | 6.15 
5.50 11.50 5.05 | 6.15 
50 1.10 Am}| 5.05 | 6.15 
5.50 LQ) 2.20 D. 6.10 
5.50 3.30 5. 6.10 
5.50 4.40 5. 6.10 
5.50 5.40 
6.00 6.00 
6.00 6.00 
6.00 | 6.00 
6.00 | 6.00 
6.00 NM} 6.00 
6.00 | 6.00 
| 6.00 | 6.00 
6.10 5.50 
6.10 5.50 
9.40 5.50 
19|10.40 3.50 
. |20}11.50 5.50 
21/12.50 $9 | 5.50 
22] 1.50 5,50 
23} 2.50 5.40 
.|24! 3.40 5.40 
25) 4.20 5 40 
26} 5.00 5.40 
.(27|\NoL No L. 
|28/No L..Fm|No L. 
Sat lag Nol. INol. 
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TOTAL HOURS LIGHTING 
DURING 1896. 








By Table No. 1. By Table No. 2. 
Hrs. Min Hrs. Min. 
January ....220.40 | January....423.20 
February. ..207.00 | February. ..367 <0 
March..... 193.00 | March..... 355.35 
April.......174.10 | April......298.50 
164.00 | May 
142.10 | June...... 2: 








August ... 

September ..163. September. . 
October... .193.10 | October... 
November.. 207.00 | November ..401.40 
December. .237.30'| December. .433.45 





Total, yr. .2194.40 | Total, yr...4000.00 

















/ i 
by 
: 
cm 
a 
bon 
re] 
@ 
wy 

: 
Fe 


i 
we 
y 





184 Auerican Gas Light Journal. Feb. 3, 1896. 


P. H. & F. M. ROOTS Co. 


Connersville, Ind. 











Exhausters with Combined Capacity of 75,000,000 Feet per Day Sold Last Season. 


GAS EXHAUSTERS. BYE-PASS VALVES. 























AUTOMATIC GAS GOVERNORS. 
GAS VALVES. PIPE FITTINGS. 





New Design This Design 
of is Used 
Direct for all 
Connected Exhausters 
Engine from 
and No. 7 
Exhauster to 
_ on Same No. 10, 
Inclusive. 


Bedplate. 














Write for Illustrated Catalogue. 
Estimates submitted on application. 


P. H. & F. M. ROOTS CO., 


Connersville, Indiana. 
COOKE & CoO., Selling Agts., 163-165 Washington St., N. Y. City. 








i 
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THE UNITED 
GAS IMPROVEMENT CoO. 


DREXEL BUILDING, PHILA., PA. 

















Inquiries from any part of the United States 
should be addressed to the Philadelphia Office. 











Standard ** Double Superhéater’’ Lowe Apparatus, designed for the use of Naphitha, Crude Oll, or ““Distillates,” 





BUILDERS, LESSEES AND PURCHASERS OF GAS WORKS. 


Water Gas Plants, either independent or auxiliary to Coal Gas Works, erected to 
meet any conditions. Apparatus designed to use any grade of Oil, 
and Anthracite Coal, or Gas House or Oven Coke. 











PAMPHLETS, PLANS AND ESTIMATES FURNISHED UPON APPLICATIOSL. 
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THE WESTERN GAS 
CONSTRUCTION CO., 


ENGINEERS and BUILDERS, 
FORT WAYNE, INDIANA. 


Water Gas Apparatus... 


Improved Double Superheater Settings, 
Improved Single Superheater Settings, 
Special Designs for Small Works. 


Our 4 Realy is designed to use any grades of Oils or Naphthas, Gas House or 
Oven Coke, or Anthracite Coal. Results are Guaranteed. - 


Coal Gas Apparatus... 


Agents and For FRED. BREDEL—Washers and Purifying System, Mouthpieces and Bench Castings. 
Builder. For CEO. SHEPARD PACE’S SONS—Walker Ammonia Concentrators and Sulphate Stills, 
—_— Walker Patent Mouthpieces. 


Manufacturers of THE WESTERN GAS VALVE, all Iron, Double Gate, 4 to 36 Inch. 
Purifiers, Condensers, Scrubbers, Street Main Specials, Iron Roofs, Iron Floors, Oxide Elevators and Gonveyer Machinery. 











New York Office, 32 Pine Street, WM. HENRY WHITE, Engr. 


— NEW YORK MARINE PAINT CO, 
LUDLOW VALVE MFG. C0., Successors to TRACY & HADDEN. 


MANUFACTURERS OF 


VALVES, 


Double and Single Gate, $ in. to 72 in., outside and 
inside Screws. Indicator, etc., for Gas, 
Water, Steam, Oil and Ammonia. 








oe 
») 

uF -1%, 

ad 

ce FACTURERS 9 Bt 


PAIN T “wets "Holders 


And all Ironwork about Gas Works. 
POU CHR EEPsinE, N. YW. 


CHAPMAN VALVE MANUFACTURING CO,, 


MANUFACTURERS OF 


Valves and Gates for Gas, Ammonia, Water, Efe. 


Also, Cate Fire Hydrants with and witnout Independen 
Nozzle Valve. All Work Guaranteed. 
Works & Gen’! Office, indian Orchard, Mass, Treasurer’s Office, 72 Kilby & 112 Milk Sts., Boston Mass 


Chicago Office, 24 West Lake St. New York Office, 28 Platt St. 
St. Louis Office. L M. Rumsey Mfg. Co.. 810 North Second St 
AA ERAN 


ee GASHOLDER TANKS AND 
Hovde Tes Mecnint in tyiaue,”|GAS WORKS MASONRY COMPLETE | Laboratory Handbook. 


Plans prepared and Estimates furnished at short notice By JOHN HORNBY, F.I.0. 


J. P. WHITTIER, Price, $2.50. 
70 Bush St., Near Division Ave., Brooklyn, N. ¥Y.| A. M. CALLENDER & CO., 32 Pine Street N. Y. City 


— 

















SEND FOR CIRCULAR. 
SEND FOR CIRCULAR. 














The Cas Engineer’s 


OFFICE AND WORKS: 
938 to 954 River St. & 67 to 83 Vall Av. 
TROY W Y. 
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NATIONAL GASs WATER Go., 





218 La Salle Street, Chicago. 
Builder and Operator ofr Gas Works. 


The Rew Soft Coal Carbureted Water Gas Apparatus. 


TESTED BY TWO YEARS’ PRACTICAL OPERATION, AND FULLY GUARANTEED. 





Pians and Hstimates Upon Application. 





IRWIN REW, President & Treasurer. 


N. A. McCLARY, Secretary & Gen’l Manager. 


E. E. MORRELL, Engineer. 








CONNELLY IRON SPONGE AND GOVERNOR C0,, 


(Successors to CONNELLY & CO.) 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 





“TRON SPONGE.” 


substitute for lime. 


Saves money, saves labor, and is the most efficient purifying material ever offered as a 
We guarantee a large saving, both in cost of material and labor 





AUTOMATIC 
GOVERNOR. 


OVER FOUR HUNDRED NOW IN USE! 
WILL PAY FOR ITSELF WITHIN A YEAR! 


NO WORKS COMPLETE WITHOUT IT! 
ITS SERVICE SECURES PERFECT DISTRIBUTION. 
REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 


IT IS THE ONLY RECOCNIZED AUTOMATIC COVERNOR IN THE WORLD! 





STEAM JET 
EXH AUSTER. little space ; 


10 to 15 per cent. 


Designed particularly for small works. Combines Exhaust Tube, Steam Governor, Gas 
Compensator and Bye-Pass Valves in the most compact form possible. 


Occupies but 


uses very little steam; saves formation of carhon in retorts; increases yield 
No works too small to use them profitably. 





Prices given on all our specialties, delivered at any point in the United States. 


Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR CO. No 365 “anal St, New York. 








Practical Photometry. 


A GUIDE TO THE STUDY OF THE 
MEASUREMENT OF LIGHT. 


By William Joseph Dibdin. 
Price, $3.00. 


A. M. CALLENDER & CO., 
32 Pine Street, N. Y. City. 





BOOKS. 


DISTILLATION OF COAL TAR AN- 
AMMONIACAL LIQUOR. 
By Gzorez Lunes. Price $12.50. 


A TREATISE ON THE COMPARATIVE 
COMMERCIAL VALUES OF GAS 
COALS AND OANNELS. ~ 
By Davm A, Granam. §8vo,, Cloth, Price $8. 


Orders for these books may be sent to this office. 


A. M. CALLENDER & CU., 
2 Pum 82., N. Y. Orr 








DOUGLAS’ FERRIC OXIDE 


For Gas Purification 


Is a superior natural Hydrated Oxide of Iron. 
Will give a higher purification per bushel than 
any other material. We ship the pure Oxide 
of Iron, containing no sawdust, thus effecting 
a saving in freight, leaving the consumer to 
furnish the diluent at a nominal cost. Itis now 
used by the largest gas companies in the West. 


Full information, with references to many users, and prices 
delivered in any locality, furnished on application to 


H.W. Douglas ("cts‘conpcny) Ann Arbor, Mich. 








IRON MASS 


For Gas Purification. 


Acts immediately, and more efficiently 
than any other purifying agent 
now in use. 


Greenpoint Chemical Works. 


JOHN SCHRIEVER, Manager. 
Greenpoint Ave. & Newtown Oreek, Brooklyn N.Y 








~ The American Gas Engineer 
and Superintendent's Handbook. 


By WM. MOONTHY. 


S8SEO Passes, 


Ewll Gilt Morocco. 


rice. 8338.00. 


A. M. CALLENDER & CO., 32 Pine St., N. Y. 


state 
axteneys 


er ete eer . 


DARED NEAT NTE PEER RANE BGP IP SIS A GP nm Ra 


7 sere cere iy 
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JAMES D. PERKINS. P E R K I N eS ee GC oO By F. SEAVERNS. 


228 and 229 Produce Exchange, New York City. 


TIDEWATER SALES ACENTS FOR THE FOLLOWING 


Standard Gas Coals «« Cannel. 
Ocean Mine Youghiogheny Gas Coal, 


From Baltimore. 


Clinch Valley, ThackersLogan Gas Coals 


From Norfolk, Va. 


Old Kentucky Shale and 0. XK. Boghead, 


From Kentucky, 








The Most ' Valuable Enricher Now Obtainable. 
Second Only to tiie Celebrated Australian Shale. 


Cargo Shipments from New York, Philadelphia, Baltimore and Norfolk. 


Single carloads or more delivered at any required point in the United States or Canada. 








BERWIND-WHITE COAL MINING COMPANY'S 








Ocean Westmoreland Gas Coal. 


» ” STRIGTLY High Grade..... 
omen Carefully prepared. 


55 Broadway, New York. For Gas Making or 
Betz Building, Philadelphia, Heavy Steaming. 














Goal Tar Genealogical Tree 


MR. T. VINER CLARKE, of London, Eng., having compiled a novel Chart or Map illustrating the various 


CHEMICAL PRODUCTS DERIVED FROM COAL AND COAL TAR, 


In the form of a Genealogical Tree, including all the products discovered to date (the total number amounting to near 700), offers for sale a 
limited number ~ copies in Colors, mounted on Linen, with Rollers. Price, $3.50. Orders may be sent to 


A. M. CALLENDER & CO., - - No. 32 Pine Street, New York. 
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GAS ENRICHERS. 


GAS COALS. GAS COALS. 





The Despard Gas Coal Co., 


MINERS AND SHIPPERS OF 


DESPARD GAS GOAL, 


AND MANUFACTURERS OF 


CokKn8 .E. 


MINES, = «=  Clarksburgh, Harrison Co., West Va. 
WHARVES, = = = Locust Point, Baltimore, Md. 
OFFICE, = = «= 44 South Street, Baltimore, Md. 


ROUSSEL & HICKS, } grvrs, { BYNGS & HORTON 


71 Brondwov N V 60 Congress St.. Boston 


HENRY G. SGHEEL, 


Tidewater Sales Agent and Shipper of High Grade Westmore- 
land Vein, 7 and West Virginia 
Thoroughly Screened 


GAS COATS. 
Superior Kentucky Gas Cannel, Connellsville and Mountain 
Coke, Clearfield and Cumberland Vein 
Steam and Smithing Coals. 


Room 176, Washington Building, No. 1 Broadway, N. Y. City. 





—- Tesi —— 


PENN GAS COAL CO. 


OFFER THEIR 


Coal, Carefully Screened =-:Prepared for Gas Purposes. 





Their property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations «2 
the Pennsylvania Railroad, and on the Youghiogheny River. 


Principal Office : 
Room 720, Reading Terminal Building, Phila., Pa. 
Points of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River; Pie: No 1 (Lower Side), South Amboy, N. J. 














KELLER ADJUSTABLE 
COKE CRUSHER, 


Strong, Simple, Durable. Will 
Crush any Size Desired. 
Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co, 
Columbus, Ind. 
Correspondence Soiicited. 














romptly secured, e-Marks, Copyrights 
and Labels registered. Twenty-five yoare-ex- 
perience, We report whether patent can bo 
secured or not, freeofcharge. Our fee not dua 
until patent is allowed. 3:2 page Book Free. 
H. si WILLSON WSS: ttorneys at Law, 

pD- U.S. Pat. Office, WASHINGTON, D.C. 











GREENOUGH’S 


“DIGEST OF GAS CASES.” 


Price, 365.00. 


This is a valuable and important work, a copy 
of which should be in the possession of every gar 
company in the country, whether large or small. 
As a book of reference it will be found invaluable. 
It is the only work of the kind which has ever 
been published in this country, and is most com 
plete. Handsomely bound, Orders may besent tc 


Ae M. CALLENDER & CO., 32 Pine St., N.% 


EpmuND H. McCuLLouGnH, Prest. CHAS. F. GODSHALL, Treas. H. C. ApAms, Sec. 


THE WESTMORELAND GOAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





POINTS OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS (SENECA LAKB®), N. Y. 





Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South $d St., Phila., Pa. 


THE SUN OIL Co., 


OHIO CRUDE OIL, 


38 to 41 Degrees Gravity. 








Toledo, O., and Pittsboureh, Pa. 








Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. 





Correspondence Solicited, 


GAS OIL. 


26 Broadway, New York City 











SOR bln PO» ie” 


Sea Ana RC BS ERS 
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RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICB. 





Cuas. E. Gregory, Prest. Davin R. DAty, V.-Prest. & Treas. 
H. D. ABERNETHY, Sec. 


JH. GAUTIER & COMPANY 


OORNER OF 
GREENE AND ESSEX STREETS, 


JERSEY CITY, N. J. 


MANUFACTUREBRS OF 


Clay Gas Retorts, 
Gas House Tiles, 


Fire Bricks, Etc. Etc. 


Ground Clay, Fire Brick and 
Fire Sand in Barrels, 


Brooklyn Fire Brick Works, 


MANUFACTURERS OF a 
CLAY RETORTS, FIRE BRICK, 
Gas House and other Tile. 
Wffice, 88 Van Dyke St., 








Brooklyn, N. Y 





LACLEDE FIRE BRICK MFG. CO., 


MANUFACTURERS OF 


Fire Brick, Gas Retorts, 


ST. LOUIS STANDARD SEWER PIPE. 


Blast Furnace and Cupola Linings, every description of Fire 


Clay Material, Fire Clay Flue Linings, Chimney Tops 
Dry Milled and Crude Fire Clays, etc. 


OFFICE AND DEPOT 
901, 903, and 905 Pine Street 
ST. LOUIS, MO. 





ESTABLISHED IN 1845. 


B. KREISCHER & SONS, 


OFFICE FOOT OF HOUSTON 8T., E.8., N.Y. 


Gas Retorts, 


TILES, FIRE BRICK. 


AND EVERYTHING IN THE FIRE CLAY LINE. 


ADAM WEBER, Proprietor. 


Manhattan Fire Brick and Enameled 
Clay Retort Works 


Works, Weber, N. J. 
Office, 633 East 15th St., New York. 








Modern Recuperative 
Furnaces 


AND 


Standard Fire Brick and Gas Retorts. 











CWE, ORGMER. 


FIRE, Brick 
AND 


Cray RETORTS# 
























Works, 
LOCKPORT STATION, PA. 


— ESTABLISHED 1864.— 


JAMES GARDNER, JR., 


Conestoga Bldg., Wood & Water Sts. 
PITTSBURGH, PA, P. 0. Box 373. 


BSuccessor to WiGtEITAM GARDNER wt SOW. 


Fire Glay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE JU. 8S. 








HENRY MAURER & SON, 


(ESTABLISHED 1856.) 


q EXCELSIOR FIRE BRICK & CLAY § 


ETORT WORK 


WORKS, Perth Amboy, N. J. 
OFFICE, 418 to 422 East 23d St., N. Y 


Clay Gas Ketorts, 


BEN CEL SETTINGS, 
Fire Brick, Tiles, Ftc. 


GEROULD'S IMPROVED RETORT CEMENT. 


7 vement of great value for patching retorts, pues +" mouth- 
pieces, making up all bench-work joints, lining b furnaces 
and cupolas. This cement is mixed ready for use. eke 
and thorough in its work. Fully warranted to stick. 





In Casks, 400 to spews, at : ts id. 
D 3, pounds, at 5 cents per poun 
In Kegs, 100 to 200 as 

In ny less than 100 * e $ . cs 


C.L. GHROULD & CO., 
N. 3d & Prospect Avs., Mt. Vernon, N.W- 


Western Agent, H. T. GEROULD, Centralia, Ills, 


Parker-Russell 
Mining and Mfg. Go., 


CITY OFFICE, 
Mermod-Jaccard Building, St. Louis, Mo. 


PROPRIETORS OF THE 


OAKHILL GAS RETORT & FIRE BRICK WKS 


Our immense establishment is now employed almost en- 
~™  tirely in the manufacture of 





We have studied and perfected three important points. 


the strongest heats of the furnace, and the abrasion of 
feeding and emptying. We construct 


Containing 6, 8 or 9 Retorts. 


We have Greatly Improved our Recuperators. Coal o1 





Coke can be used as Fuel in Furnaces, 


Materials for Gas Companies| 


Our retorts are made to stand changes of temperature, 


Half and Full Depth Benches of Our Own Design, 


THOS. SMITH, Prest. 


BALTIMORE 


RETORT & FIRE BRICK CO. 


MANUFACTORY AT 


LOCUST POINT BALTIMORE MD. 


AvGust LAMBLA, Vice-Prest, & Supt 





Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Red and Buff Ornamental Tiles and Chim 
ney Tops. Baker Oven Tiles 12x 13x32 
and 10x10x2. 


WALDO BROS., 88 WATER ST., BOSTON, MASS 
Sole Agents for New England States. 











PRACTICAL PHOTOMETRY. 


A Guide to the Study of the Measurement of Light. 
By WILLIAM JOSEPH DIBDIN. 


With Numerous I]lustrations, 





Price, $3.00. 


A. M. CALLENDER & CO., 82 Pine Street, N. Y. City. 
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FRED. BREDEL, 6.E., 


PROP’R OF KLOENNE AND BREDEL PATENTS. 


Recuperative Furnaces, Purifying Machines, 








* Gas Apparatus. x 





No. 118 Farwell Avenue, Milwaukee, Wis. 













FLEMMIN(C?’S 
GeneratorGas Furnace 


YY MO. 





v3 
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Materials furnished and Benches erected by 


J. H. GAUTIER & CO., - Jersey City, N. J. 


Address as above, or D. D. FLEMMING, Jersey City, N.J. 











AMERICAN 
GAS LIGHT JOURNAL. 
$3.00 per Annum. 


A M. CALLENDER &C). 
33 Pine Street, N. VY 





A CONVENIENT 


BINDER for the JOURNAL 


STRONG. 





DURABLE. 


LIGHT. 
SIMPLE - 


CHEAP, 





Price, $1. 





A.M. Callende 
& Co., 


82 Pine st., 
N.Y City 


HANDSOME. 















Special Trays for Iron Sponge or Oxide of Iron. 


CHURCH’S TRAYS a Specialty. 





Reversible, Strongest, Most Durable, Most Easily Repaired. 


\\ 


306-310 Eleventh Avenue, New York. 
We also make the Cheapest and Strongest 
REVERSIBLE BOLTED TRAYS IN THE MARKET. 


Send for Circulars. 





Farson’s Steam Blower, 


fOR IMPROVING BAD DRAUGHT IN BOILERS, 
OR OTHER WASTE MATERIAL. 


PARSON'S TAR BURNER 


FOR UTILIZING OOAL TAR AS FUEL. 


PARSON’S AIR JET TUBE CLEANER, 


FOR CLEANING BOLL.ER TUBES, 


These devices are all first-class. They will be sent to anv responsible party for trial. No sale 
unless satisfactory. Manufactured by the WATERTOWN STEAM BLOWER COMPANY. 


H. E. PARSON. Sunpt.. 621 Broadway, N. Y 










AND FOR BURNING BREEZI 








FIELDS ANALYSIS 


E"‘or the Wear 18s04. 


An Analysis of the Accounts of the Principal Gas Undertakings in England, Scotland, and Ireland. Being the 
Twenty-fourth Year of Publication. Compiled and Arranged by 


JOHN W. FIELD Accountant to the Gas Lt. and Coke Co., London. 


A.M. CALLENDER & CO., - 


- Price, $5. For Sale by 


No. 32 Pine Street, N. Y. City. 
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DAVIS & FARNUM MEG. CO.,| 


WALTHAM, MASS. 
Principal Office & Works, Waltham, Mass. © Boston Office, R’m 18, Vulcan Bldg., 8 Oliver St, 


Single, Double and Triple-Lift Gasholders of any Capacity. Tubular, 
Pipe and Sinuous Friction Condensers of all Sizes. 














Steel Tanks for Gasholders, Iron Roof Frames sind Floors, 
Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 


Self-Sealing and Pressed Steel Mouthpiece Lids. 


-Coke Borrows, Coal Wagons, and all Apparatus Requisite for a Com- 
plete Gas Works. 


Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, and 
Special Castings. of all Descriptions. 


GAS ENGINEERI NG COMPANY, 


INCORPORATED, 
Sad Conestoga Building, PITTSBURGH, PA. 


MANUFACTURERS OF 

















F, L. SLOCUM, Prest. 


Gas Works Machinery of all kinds, } SAM'L, WOODS, Treas. 


PATENTEE AND OWNER OF 


PITTSBURGH WASHER-SCRUBBER, 


SOLE AGENT FOR 
FELDMANN AMMONIA MACHINE, 


For producing Sulphate, Aqua, Chloride 
and Concentrated Liquors. 


The Erection of Bi-Product Coke Ovens 
a Specialty. 


Faux System of Recuperative Benches, Wi 


JAS. GARDNER, JR. 














pia . SOLE CONSTRUCTOR AND BUILDER. ., 
- AMMONIA MACHINE, NEW SYSTEM HYDRAULIC MAIN. SCRUBBER. 


INCREASE YOUR PURIFYING CAPACITY 


BY THE USE OF THE 


“Crighton” Four-Box Center Seal Cap. 











Having recently perfected and patented a Five-way Center Seal Cap, we are now in position to offer and 
recommend it to Gas Companies for increasing their purifying capacity at a moderate cost. 

With this Cap you can have all your Purifying Boxes in constant use, and where four boxes are in 
operation at one time, the capacity is increased one-third. 

Your present Center-Seal can be used, and will only require a new Cap. Under ordinary circum- 
stances the change can be made in one day, and will not necessitate the disturbing of your connections. 

Now is the time to make the sete as the work can be done to good advantage during the 
season of your lightest output. 

For information and prices address 


KERR MURRAY MFG. CO., 


Manufacturers of Gas Works Apparatus and Holders, 
FORT WAYNE, IND. 
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BARTLETT, HAYWARD &CO. 


BALTIMORE, MD. 






































Triple. Double & Single-Lift PURIFIERS. 
GASHOLDERS. 
CONDENSERS. 
[ron Holder Tanks, 
Scrubbers. 














ROOF FRAMES. 





Bench Castings. 











Girders. 
OIL STORAGE TANKS. 














BHAMS Boilers. 








= 
=== 


Three Four-Lift Gasholders, each of 4,289,500 Cubic Feet Capacity, Erected in Chicago. 


The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 











MILL’S REVERSIBLE LIME TRAYS. 
Gas Works Designed and Constructed. 








W. H. PEARSON, J. T. WESTCOTT, L. L. MERRIFIELD, 
President. Gen’l Mang’r & Treas. Chief Engineer. 


The Economical Gas Apparatus Construction Co., Ld. 


269 Front Street, East, - - Toronto, Canada. 





ENGINEERS AND BUILDERS 


OF THE 


Improved Lowe Water Gas Apparatus 


Designed to give the Greatest Efficiency when using any kind of Oil, 
Anthracite Coal, Gas House or Oven Coke. 








New Gas Works Built, Present Gas Plants, either Coal or Water, Remodeled 


Catalogues, Plane and Eetimates Furnished upen Application. LOWE WATER GAS APPARATUS, MERRIFIELD>WESTCOTT-PEARSON SETTING. 


* 
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| R. D, WOOD & CO, =-- « The Mitchet oh Patented. y= 


“400 Chestnut Street, Philadelphia, Pa.  § | gaan 














MANUFACTURERS OF 


+ GAST IRON PIPE. 


BUILDERS OF 


Gas Holders, 


Single, Double and Triple Lifts, with or without Wrought Iron 
or Steel Tanks. 


PURIFIERS, CONDENSERS, SCRUBBERS. 
The Hopper Automatic Gas Governor § 


_ . Send for Pamphlet. 
Zantac. Patent Specials. 


JSBELL- PORTER CO., 


ENCINEERS AND CONTRACTORS FOR THE 


Qopatruction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 


MANUFACTURERS OF 


-All Ironwork and Maehinery Required in a Gas Plant. © 


Estimates, Drawings and Specifications furnished for the Alteration, Improvement, 
or Extension of Existing Works or the Construction of New Works. 


245 Broadway, New York Gity. —o0rfices- Bridge & Ogden hes, Newark, N. J. 


The Continental tron Works, 


THOMAS F. ROWLAND, President, 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
._ .THOMAS F. ROWLAND, Jr., Secretary & Tréasurer. 


BROOKLYN, N. Y. 


[TAKE EAST TENTH OR TWENTY-THIRD STREET FERRIES FROM N. Y. TO GREENPOINT. 


et a am ee, 


— a Wow’ jeter 
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BUILDERS OF 


Cras Exolders. 
Single and Multiple Section Gas Holders a Specialty. 
Wrought Iron Gas Holder Tanks. 

BENCH CASTINGS, RETORT.LIDS. --——- . 


Hydraulic Mains, Condensers, Scrubbers 
Purifiers, Valves, Etc: 


Self-Sealing Retort Mouthpieces & Lids 


For Round, Oval, or “D” Retorts. 


cate pia GAS! FUEL GAS! To Gas Companies. 


LOOMIS PROCESS. companies, 


Now ins ecGemptul lohan at Works of John Russell Cutlery Co., Turner’s Falls, Mass., and under @ stated pressure. Send for samples. 
3) BGS shea | Henry, Disston’s Son's Saw Works, Tacony, Pa. Also, SERVIOE CLEANERS, DRIP PUMPS, and STREET 


e » Cheapest Gas Generating System in the World. MAIN PROVING APraRaTte. 
a Plans and Estimates Furnished. oO. A. GEFRORER, . 


BURDETT LOOMIS, - - Hartford, Conn. 4 bu Be Phin Po 


eh we lance 
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GAS WORKS APPARATUS AND GasernyoEr- GAS WORKS APPARATUS AND CONSTRUCTION. 
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H. RANSHAW, Prest. & Mangr. T. H. Brecon, Asst. Mangr 
WILLIAM STACEY, Vice-Prest. R. J. TaRvVin, Sec. & Treas. 


THE STACEY MANUFACTURING CO. 


GASHOLDERS, 


Of any Capacity, with or without Wrought Iron or Steel 
Tanks. 









= 
SZ 







Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, etc. 


# Coal Gas Benches, Roof Frames, 
a OIL STORACE TANKS. 


Pressed Steel Mouthpiece Lids, Self- 
Sealing Mouthpiece Lids. 


| Cincinnati, Ohio. 


Geares Sind Page's Sons, 


Sole Agents for 


The ‘Standard’ Washer-Serubber, 


The Walker Tar and Carbonic Acid Extractor, The Walker Sulphate and Ammonia Still 
| <- The Walker Self-Sealing Pressed Steel Mouthpiece Lids. 





ve 
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The Berlin Center Valve. And Contractors for Ammoniaeal Liquor. 
No. GSO Wall Street, New york City. 
GEORGE R. ROWLAND, H. C. SLANEY, T. G. LANSDEN, 


Dronghtsasan and Constructing Engineer, Gas Hmeoineer (Consulting and Contracting Gas Engineer 


Drawings, Specifications and Estimates furnished for the con i Brookl N. Y. Estimates, Plans and Specifications for New Works (Coa 
struction of new works or alteration of old works. Special 466 Sixth Street, yn, or Water Gas), and for Extensions or Alterations. 


attention given to Patent Office drawings. Plans, Specifications and Estimates furnished for New 














Office, No. 245 Broadway, N. Y. City. Works, Alteration or Extension of Old Plants. Room H, 108 N. 4th St., St. Louis, Mo. 
WM. HENRY WHITE, 
No. 32 Pine Street, - - - New YorkE City. 


ENGINEER AND CONTRACTOR FOR THE 


ERECTION AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies contemplating extending or improving their Plants respectfully invited 
Plans. and Estimates Furnished. 
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LAUREL IRON WORKS. 





see eeseeeseseces 


Serr rrr rrr) 


E an or Telescopic. 





Office, No. 39 Laurel Street, Philadelphia, Pa. 


BUILDERS OF 


-«« Gasholders- 


With or Without Iron or Steel Tanks, 
OIL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK, 


eeeeeesesssseces 








JAMES R FLOYD & SONS, 


Successors to HERRING & FLOYD, 
Oregon Iron Works, 


West 20th and 2ist Streets, Between 10th & 11th Avenues, New York City. 


Engineers and Contractors for the Construction of Gas Works. 


MANUFACTURERS OF ALL KINDS OF CASTINGS AND GENERAL IRONWORK FOR GAS APPARATUS. 


Bench Castings, Regenerative and Half Regenerative Furnace Gating. Condensers, Tower Scrubbers, Mechanical Scrubbers, Purifiers, Malleable Iron Retort Lids, Self-Sealing 


Retort Lids, Hydraulic Hoist Purifier Carriage, Crosses, Tees, 


nds, Angles, Reducers, S-Bends, Sectional Sleeves, Plugs, Caps, Street Drips, etc., always on hand. 


WOOD’S GAS SCRUBBING AND ENRICHING APPARATUS. 


In use at Syracuse, Auburn, Watertown, Cortland and Geneva, N.Y.; Elizabeth, N. J.; Boston, Mass.; Jamaica Plain, Mass.; Providence, R.I.; Northern Liberties Gas Co., Phila. 


Sole Manufacturers of the OGDEN QUICK-MOVING VALVE. 


Premium Awarded, World’s Columbian Exposition. 


HEARNE CENTER SEAL, Operating One, Two, 


‘Three or Four Boxes. 








HAZELTON or PoRCUPINE 
. WATER TUBE BOILER. 


A x The Best Boiler i1 the World, and the Cheapest per Square Foot 
of Heating Surface. 


Unequaled for the Economical Production of Very Dry Steam. 


WE GIVE _ Liberal Capacity, Highest Efficiency, Absolute Safety and 
Thorough Workmanship. _. 
WE SOLICIT the Critical Examination of the Mechanical Profession 
and the Steam-Using Public, and Your Trade. 


Send for Catalogue and Reports of Tests. 


The HAZELTON BOILER GOMPANY, 


Sole Proprietors and Manufacturers, 


Gen’l Office, 716E. 13th St., N.Y., U.S.A. 


THE 











A 


Cable Address, * ‘Paila,”’ New York. 
Tele., *1229-18th St.,”" New York. 





SCREEN F'IEit.pD 


Steam Engine Works. 


Established 1874. 
MANUFACTURERS OF 


Greenfield Stationary, Portable and Yacht 
ENGINES AND BOILERS. 


Also Horizontal, Automatic and Variable Cut-off Engines 
Sizes from 3 to 75 Horse Power. 


Also Vertical and Horizontal and Marine Boilers. 
Steam Pumps and Adams’ Crate Bars. 


e W. G. & G. GREENFIELD, - - EAST NEWARK, N. J. 
The Gas Engineer’ s Laboratory Handbook. 


By JOHN HORNBY, F.1:0. Price, $2.50. 
A. M. CALLENDER & ©0O., - - 








No. 32.Pine Street, New York City. 








Cast Iron Pipe 
For Natural or 
Artificial Gas, 
Flange Pipe, 
Electric Light Posts. 


Also, Special or Branch. Castings, 
Lamp Posts of many designs, Gas 
Street Lamps, etc. Please write for 
illustrated pamphlet and for prices. 


The Addyston 
Pipe & Steel Co., 
Cincinnati, O. 


‘JOS. R. THOMAS, 
No. 32 Pine Street, N.Y. City. 


Gas Engineer and Contractor. 


PLANS, SPECIFICATIONS AND ESTIMATES FURNISHED. 
Contracts taken for all Appliances 


required at a Cas Works, 
Either for New Works or Extensions to Old Plants 
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GAS AND WATER PIPES. 


GAS METERS. 








THE OHIO PIPE COMPANY, 


MANUFACTURERS OF 


Cast Iron Gas & Water Pipe, 


BRANCH AND SPECIAL CASTINGS. 


Gas-Honse Bench Castings, Hydraulics, Lamp Posts, Flange Piyy 
and Specials, Architectural Castings, Building Columns, 
Joists, Cellar Grates, Sash Weights, etc. 


GENERAL FOUNDERS AND MACHINISTS 
Ohio. 


Management of . 
Small Gas Works. 


By C. J. R. HUMPHREYS. Price, $1. 
A. M. CALLENDER & CO., 32 PINE 87., 


The Chemistry of 
Illuminating Gas. 


By NORTON H. HUMPHRYS. Price, $2.40. 


Columbus, 





N. Y. City 








WARREN FOUNDRY 


Established 1856. 





AND MACHINE CO., 


Works at Phillipsburgh, N. J. 


New York Office, 160 Broadway. 


SH CAST IRON WATER AND GAS PIPE 


FROM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, etc., eto 





M. J. DRUMMOND, 





SPECIAL CASTINGS AND LAMP POSTS. 





Ae M. CALLENDER & CO., 32 PINE St., N. Y. Orry. 


| Ofilce, Corbin Building, 192 Broadway, N. Y. 





GEORGE ORMROD., Manar. & Treas., Emaus, 
JOHN DONALDSON, Prest , Doty Bildg., Phila., Pa 


EMAUS PIPE FOUNDRY. 


DONALDSON IRON COMPANY. EMAUS, PA 


MANUFACTURERS OF 


CAST IRON PIPE AND SPECIAL GASTINGS 


TER AND G. 
Also, — pare, uP —— Etc. 








Price, 


A. M. CALLENDER 


& CO. 


1894 DIRECTORY 1894 


OF AMERICAN wearers COMPANIES 


$5.00. 


No. 32 Pine Street, New York. 








N. Y. AGENCY, 


Bartlett Lamp Mfy. Co,, 


137 & 139 W. Broadway, 
New York City. 


Telephone, 1125 Courtlandt. 


———_—_- 











Special 








Factory 
and Office 


Erie, Pa. 


ESTIMATES FURNISHED 
ON APPLICATION. 








METRIG METAL CO., 


MANUFACTURERS OF 


ry (as Meters 


FOR ALL KINDS OF. SERVICE. 





Attention Paid to 


REPAIRING METERS OF ALL MAKES. 





Aqts.. McELWAINE-RICHARDS.CO., 62.4 64,W. Maryland, St., Indianapolis, ind 
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Gas Meters and Gas Stoves. 
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NATHANTET: dae AO shot 


153 Franklin St., Boston, Mass. 
co. W. ee - ~ Manager. 


DER Ww GAs METERS. 
Station Meters of any Capacity. 


Test and Experimental Meters, Pressure Registers, Pressure Gauges. 
METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


to - 
and answer orders Apparatus for the Chemical Testing of Gas and ans Liquor. 

















CHARLES E. DICKEY. JAMES B. SMALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING CO. 


Established 1866. 


BALTIMORE, North & Saratoga Sts. CHICACO, 122 & 124 Michigan St. 
NEW YORK, 838 Broadway. SAN FRANCISCO, 22! Froni St. 
BOSTON, 92 Water Street, Rooms 2! and 22. 


CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Etc. 














“Success” and “Perfect” Gas Stoves. 


THE GOODWIN METER COMPANY, 


1012-1018 Filbert Street, Philadelphia, Pa. 


_ Gonsumers’ and Station Meters, . 
Standard Photometrical* Analytical Gas Apparatus 


“Sun DiAL” Gas CooKING AND HEATING STOVES. | 
Particular attention given to Repairing GEORGE B. EDWARDS, Agent, | 














Meters and Scientific Apparatus. ... 113 Chambers Street, N. Y. City. 


THE KEYSTONE METER CO., 
Faetory and Office, ROYERSFORD, PA. 














WESTERN MANAGERS : | PACIFIC : 
CAHILL, SWIFT & CO., WIESTER & CO., 
121-207 South Seventh Street, 15 & 17 New Montgomery St., 
ST. LOUIS, MO. SAN FRANCISCO, CAL. 
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GAS METERS. GAS METERS. GAS METERS. 











WM. N. MILSTED, Prest. and Genl. Supt. WM. H. HOPPER, Vice-Prest. PAUL 8S. MERRIFTELD, Sec. and Treas. 


THE AMERICAN METER Co. 


Established |834. Incorporated 1863. 


WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS. 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTER VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR & JET PHOTOMETERS, 


Manufactories: | GAS STOVES. | Remar t 


SUGGS “STANDARD” ARGAND BURNERS, 125 & 127 S. Clinton Street, Chicago. 
512 wate pg ¥. SUGG’S ILLUMINATING POWER METER, 810 North Second Street, St. Louis. 
Arc 22 s., Phila. 


Wet Meters, with Lizar’s “Invariable Mcasuring”’? Drum. 222 Sutter Street, San Francisco. 


(Established 1848.) 


Gas Meter Manufacturers 


1339 to 1349 Cherry Street, Philadelphia, Pa. 








Wot and Dry Gas Meters, Station Meters, Experimental Meters, Meter Provers, Center Seals, Pressure Registers, Governors, Indicators, Photometers 


AND ALL OTHER KINDS OF APPARATUS FOR USE IN GAS WORKS. 
FOULIS’ PATENT STATION AND DISTRICT GOVERNORS. 


REPAIRING DEPARTMENT.—We employ a special force of skilled workmen repairing meters of ALL MAKERS. 








D. McDONALD & CO., 


EBatablished i18ss4. 





154 West 27th Street, 51,-53 & 55 Lancaster St., 34.& 36 W. Monroe St., 
NEW YORK CITY. ALBANY, N. Y. CHICACO, ILL. 





MANUFACTURERS OF 


= Wet and Dry Gas Meters 


STATION METERS, EXPERIMENT AL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS & PRESSURE GAUGES. 
Meters of all makers Thoroughly Repaired. 











(Histablished i881 ) 


THE HILLEN METER CO., 


ti. Manufacturers of Gas Meters. 


+ tesier Wie 


All Sizes of Meters Constantly in Stock. Liberal Discount on Application. 





Os Attention Paid to Repairing Meters of All Makers. 


-- Address all Communications to 


JOHN: J. HILLEN, - - 200 Baltic Street, Brooklyn;; N. Y, 


12 <clnj veg MOT: CONNECTED WITH ANY OTHER ESTABLISHMENT. 


4¢wtinnd | 
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The advertisement .of 


JOHN J. GRIFFIN & CO., Mfrs. of Gas Meters, etc., 


Nos. 1513, 1515, 1517, 1519 & 1521 Race Street, Philadelphia, 
52 Dey Street, New York, 75 N. Clinton Street, Chicago, 


Occupies thie page every alternate week, 











+ PRO Cee eee ee eee ee OEE OES EEE OO THESE EH HO Eee EERO OSES OES EEEHE EEE SES EROEDS EEE SES OREO DEES EES For efficiency and low gas consumption. 
For smooth and quiet running. 
U N E Q U Al E For simplicity of construction and grace in design. 
For general reliability. 
COC OO OOOO EERE EEE EEE EE SESE EES ESSE EESOEE EOE S ES EEO SEE ECEESEESSEE ESE OEE S ESSE DEES SES EE EOES For close regulation of power. 


150 MEDALS AND DIPLOMAS. 


The “OTTO”--The First. 


The First to use the four-stroke cycle. The First to admit well measured and distinct charges of gas into 
an airspace. The First in the adoption of poppet valves. The First to develop the tube igniter, with 
automatic or timed firing. The First to have a reliable electric and a practical magnectic igniter. 


THE FIRST SMOOTH RUNNING & NOISELESS GAS ENGINE COMBINING EFFICIENCY & SIMPLICITY. 











Our SIMPLICITY, a5 fa as is 
° ible, with good d 
Columbian capeenaiharage 
{ sign and perfect .Work- 
sty € ing. Built on scientific 
iS FITTED principles, with a view 
With removable seats and 
Citbstie tive. to HIGHEST EFFICIENCY 
With Patent Alloy Tube, 
good for one year. 
With timing device for igni- 
tion, preventing starting 
backward; or with elec- 
tric igniter. Sizes, 


OVER 45,000 SOLD. One to 250 H.P. 





The First and Only Engine To-day to Please Every Purchaser. 








DEMONSTRATION 





Tt is almost a of a century since the “Otto” revolutionized old and bad practices by introducing principles of combustion 
“entirely new” in the construction of Gas Motors. 

A quarter of a century of uninterrupted success has demonstrated the correctness of these principles. 

The gas engine history of the past proves that all competitors have recognized this fact by becoming imitators. 

Since its advent the “Otto” engine been illustrating mechanical improvement without alteration, while others have been offer- 
ing alterations as improvements. 

The experience of the past shows that it requires years to determine the real merits of a gas engine, and that nearly all new gas 
engines prove failures. The fittest survive, and the only safe thing to do in selecting a gas engine is to buy what the 
tests of practical use, through a long period of time, have proven to be the best. 


The Practical Tests of a Quarter of a Century have Demonstrated that the “OTTO” Stands To-day Unrivaled 


For simplicity of construction and grace in design; for general reliability and ease of management; for quiet and 
smooth running qualities; for efficiency and low gas consumption; for regularity of 
speed and close regulation of power. 


“OTTO GAS ENGINE WORKS,” Inc., 38d & Walnut Streets, Phila., Pa. 
NEW YORK 18 Vesey St BOSTON, 19 Pearl St. CHICAGO, 245 Lake St 











